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1I NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

NAME OF DAM: BLACK CREEK RESERVOIR DAM, ID NO. NY 00182

SECTION I

PROJECT INFORMATION

1.1 GENERAL

a. Authority

The National Dam Inspection Act, Public Law 92-367,
August 8, 1972, authorized the Secretary of the Army through the
Corps of Engineers to initiate a national program of dam inspection
throughout the United States. The New York District of the Corps
of Engineers has been assigned the responsibility of supervising
the inspection of dams within New York State. C. T. Male Associates,
P.C., has been retained by the New York District to inspect and re-
port on selected dams in the State of New York. Authorization and
notice to proceed was issued to C. T. Male Associates, P.C., under
a letter from Michael A. Jezior, LTC, Corps of Engineers. Contract
No. DACW51-81-C-0014 has been assigned by the Corps of Engineers
for this work.

b. Purpose of Inspection

The purpose of the inspection program is to perform tech-
nical inspection and evaluation of non-Federal dams to identify
conditions which threaten the public, and thus permit correction
in a timely manner by non-Federal interests.

1.2 DESCRIPTION OF PROJECT

a. Location

The dam is located on Black Creek upstream of the Hinckley
Reservoir, about one mile east of the hamlet of Gray. The dam at
its maximum section is at Latitutde 43 degrees - 15.3 minutes North,
Longitude 74 degrees - 55.7 minutes West.

12 Access to the dam is from State Route 28 north to the
Village of Poland, then via State Route 8 and Hurricane Road (County
Route 8) east to the hamlet of Gray, and then southeast via Bull
Hill Road (County Route 129) and Black Creek Road (County Route 147)
to the dam (see Vicinity Map).

1-1 _



The official name of the dam is Black Creek Reservoir Dam
and the official name of the impoundment is Black Creek Reservoir.
The dam is popularly known as Gray Dam and in the past has been
called Tracy Dam. The reservoir is also referred to as Gray
Reservoir.

b. Dam and Appurtenances

Black Creek Reservoir Dam has an Ambursen-type spillway
section with earthen embankments extending from the ends of the Am-
bursen structure to the abutments. The dam is about 385 feet long
(including the spillway), about 35 feet high, and the earth portions
are about 25 feet wide at the crest. Between the Ambursen structure
and the left abutment the embankment section is about 85 feet long;
between the Ambursen structure and the right abutment the embankment
section is about 200 feet long. Both embankment sections have an up-
stream slope of about 2.5H:IV and are protected with riprap which is
12 to 18 inches in diameter. The downstream slopes of the embankment
sections are about 2H:lV. The specifications for the dam call for a
mixture of "selected clay and gravel" in the embankment upstream of a
concrete core wall, and for gravel downstream of the core wall. A
progress report on the construction of the dam, dated May 28, 1906
(see Appendix F3-19), makes reference to a foundation of "very fine,
dense, clayey, sand completely interlarded with boulders of all sizes."

The dam has a 99-foot-long overflow spillway that consists
of a reinforced concrete Ambursen section with 10 bays (9 buttresses),
concrete training walls, a concrete upstream face, and a timber plank
downstream face. A log sluice 8.6 feet wide by 6 feet high, stop-
logged shut, is located near the right side of the spillway crest.
At the downstream end of the spillway there is a concrete apron about
25 feet wide.

Inside the spillway section, in bays 3 to 6 (numbered from
left to right looking downstream) there are four 24-inch-diameter
cast iron outlet pipes from the reservoir which discharge underneath
the spillway. The outlet pipe in bay 3 is controlled by one valve
at its downstream end while the remaining outlet pipes are each con-
trolled by two valves in series. Access to the valves is through
a metal hatch on the downstream side of the spillway in bay 7.

l c. Size Classification

In accordance with Recommended Guidelines (Reference I),
Black Creek Reservoir Dam is classified as "intermediate" in size
because the maximum storage capacity at top of dam is 5,848 acre-
feet (within the 1,000 to 50,000-acre-foot range). The height of
the dam is about 35 feet.

d. Hazard Classification

In accordance with Recommended Guidelines (Reference 1),
Black Creek Reservoir Dam is classified as having a "high" hazard

1-2
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potential. This is because it is judged that failure of the dam
would significantly increase flows downstream which could cause loss
of more than a few human lives and appreciable property damage.
Downstream development that could be damaged or destroyed by a dam
failure includes: a road crossing (County Route 147) located about
300 feet downstream and several dwellings in the hamlet of Gray
located about 1.5 miles downstream (vertical drop from the spillway
crest to the stream next to the dwellings is about 60 feet).

e. Ownership

The dam was originally constructed in 1906 for the Con-
solidated Water Company, a private water utility. Presently the
dam and reservoir are owned by:

City of Utica Board of Water Supply
P.O. Box 345
1 Kennedy Plaza
Utica, New York 13502

Attn: Russell S. LoGalbo, P.E., Principal Engineer
(315) 798-3316

f. Operator

The dam facilitips are only operated twice a year, in the
spring, by Water Department personnel from the City of Utica. The
dam has a caretaker who lives near the dam and visits the dam daily.
The caretaker is:

William Farber
Gray, New York
(315) 845-8299

g. Purpose of Dam

The dam is presently used for flood control of spring
runoff and to supply compensation water to Hinckley Reservoir. The
compensation water is to replace Hinckley Reservoir water used by
the City of Utica water system.

614 h. Design and Construction History

The dam was constructed in 1906 for the Consolidated
Water Company of Utica. The designer and construction contractor
for the dam was the Ambursen Hydraulic Construction Company, no
longer in business. Data concerning the original design and con-
struction can be found in Appendices F2, F3, and G.

1-3
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In the past, several of the outlet pipe valves have been
replaced. The timber deck on the spillway has been replaced several
times, the last time being in 1974. Also in 1974 concrete repairs
to the downstream ends of the spillway buttresses were made. There
is also evidence of concrete repair work to the spillway training
walls.

There is no knowledge or record of other construction,
modification, or major repair to the dam. Refer to Section 2 of
this report, as well as to the Engineering Data Checklist in Ap-
pendix F2, for a complete discussion of the design and construction
history. Selected drawings and other engineering data are included
in Appendices F3 and G.

i. Normal Operating Procedures

The caretaker visits the dam daily and records the water
level. The water level is normally at or below the spillway crest,
with the valves on all four outlet pipes normally partially open
(5 turns open). In the spring of each year all four outlets are
completely opened by Water Department personnel from the City of
Utica and the reservoir is drained to provide more flood storage.
The reservoir is then allowed to fill, and when the water level
reaches the spillway crest the valves on the outlets are closed
back to their normal position.

1.3 PERTINENT DATA

a. Drainage Area (square miles) 23.99

b. Discharge at Dam Site (cfs)
Spillway (W.S. at top of dam) 4,490
Outlet Pipes (normally partially open)
- (one fully open w/W.S. at top of dam) 90
- (four fully open w/W.S. at spillway

crest) 310
Spillway & One Outlet Pipe Fully Open

(W.S. at top of dam) 4,600
Maximum Known Flood (estimate based on

2.2 feet over spillway crest recorded
on May 3, 1914) 1,000

i15 c. Elevation (feet - NGVD)
All elevations are based on elevations found in a report

titled "Gray Reservoir Capacities" by A.I. Lashure, L.S. (see
Appendix F3-78) and are assumed to be in feet above mean sea level
NGVD (National Geodetic Vertical Datum of 1929). The drawings of
Appendix G were also useful in determining elevations. The elevation
base of the drawings in Appendix G is 1220 feet lower than NGVD.

Top of Dam 1316
Design High Water Unknown

1-4
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Spillway Crest 1310
Entrance Inverts of Outlet Pipes 1283

d. Reservoir Leng~th (foot) - at spillway crest 8000 +

* Reservoir Surface Area (acres)
TO po a 431.3
SIlvay Crest 322.7

f. Reerr Storage (acre-foot) *

Sp llway Crest 3,584

WYPo - Ambursen structure,* with earthen embankments between
ends of Ambursen structure and abutments.

Length - About 385 feet (includes spill[way).
Height - About 35 leest.
Top Width - About 25 feet (earth portion).
Side Slopes (embankment sections) - Upstream - About 2.S14:lV.

- Downstream - About 2H:lV.
Zoning (embankment sections) - Specifications call for mixture

of 'selected clay and gravel"
upstream of core wal. and
Itgravel" downstream of core
wall.

Impervious Core (eabaamot sectio~ns) - Concrate care vall
,extending fro* Amburstn
structure about 200
feet toward the right
abutment and about SS
feet toward the left
abutment.

Cutoff (embankment section) - Depth of core vall reported to
be 4 to 12 feet below original
ground surface.

61 Cutoff (Ambursen section) - Drawing dated March 21. 1906
(see Appendix G-1) shown concrete
cutoff walls of unspecified depth
at both upstream and downstream
toes of Ambursen structure.

Grout Curtain - Unknown for both embankment and Ambursen
sections.

h. Svifllws
ype verflow spillway. Consists of a reinforced concrete

buttress (Ambursen) section with 10 bays, an upstream
concrete face, and a downstream wood- p1anked face.
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Lonth of Weir toote~ (incluades £9.6wfooguiuide by 4-foot-
deep lot sluie norually stop-lor~od closed
up to spillw.ay crest).

Upstreaft Channel - Reservoir ing1.eel y upsgrea, of spillway
section with approach betoooo the spillway
training wall$.

Dow..: roe Channel - About ZS- foot wide concrete povt4 apron
from too of splwypai-einto
natural stwea0 channel.

1.Outlet PIPes
vrx*- our24 -inch-diseeter.

Description - 4 cagt tree pipe* tn qwprate bays of sad
discharging at bottom of bay fa spillway
secion.

Control -Valvo$ with handmweela. TV* volvo* each on 1
of the pipes and one Volvo on the fourth pipe.
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proiteate Yalong the &sit of no ealeUo rthe , usim aticllae
which has been as east of the dam sIte. ft Wurf cisl 4el0y
itformatioo is sawTable for thi. are ccording to a per V*na
commnication troa the ate Tork State 6oloical Survey.

b. Subsur face Inve lt, ions

A progreo report on the constrection of the do, dated
iny 28, 1906 (.e. Append1* V)-19). Wake* referefce to a ftow"tionof "very fine dense. Clm "a, d completely interlarded with

boulders of alt sites."

* "a and ANer eondces

The des we deslned in 1906 by the Asbr**o Wydraullc
Construction Company, 176 ederal Street, $*ston, Pkessoch"etts.
The fire is no longer in business. The Owner has Several prints
of various design/construction drawlins. These sheets are reproduced
at reduced scale i Appe*dx G. Included in AppendLi 3 ore con-
struction specificationa for the dam (see Appendix T3-1) s veil as
a report on the proosed reservoir and des the original owner
(see Appendix IP3-1i2.

The specifications for the embankaent sections of this
dos call for a mixture of "selected clay and gravel" wpstreso of a
concrete core well, and for "gravel" dwnstream of the core vll.
A Progres report on the cnstruction of the dam, dated Play 28,
1906 Tsee Appendix T3-27), Indicates that the core well was built
on "hardpan" at depths of & to 12 feet below the original grovnd

i surface.
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2 downstream end. There are repaired areas with now concrete near
the bottom of th- wall (see Photos A-3H and A-B). There is some
staining. hairline cracking , and encrustation on parts of the entire
watl.

The downstream face of the spillway section is con-
structed of timber planking. (See Overview Photo and Photo A-7A).
The planking is wvatherud but the planks and their timber supports
appear to be sound.

The downstream ends of the buttresses of the Ambursen
section have been repaired with concrete and are in good condition.
A concroto stop which replaces the buttress ends of the 3 bays fur-
thest to the right (see Ovvrview Photo and Photo A-3B) is eroded and
deteriorated along Its dovnstruan edge.

The inb of the Ambursen section (underneath the
spiliway) where the out. pipe valves are located could not be
tborom.hly inspected due to poor lighting, lack of access to some
bays, and flowtng water (rum the outlet pipes. In general, the ob-
servoble concretv surfaces inside the Amhursen section appeared to
be in good condition. There was soe wear of the concrete surfaces
due to wwathertna. The floor of the section was very rough. Stal-
sttites of calctun carbonate and efflorescence were present at the
Interawctions of concrete surfaces and at the construction joints
(see Photo* A-9A and A-95). N o leakage into the inside of the
Aabursen section was observable.

The concrete-paved apron of the discharge channel at
the to of the spillway section (see Photo A-lOB) was worn and un-
even due to voter action. About a 30-foot-wide area on the right
side cnngistm of exposed .routed larae stone and is about 3 inches
lower than the reaining concrete. This area is eroded and spalled
and there are several holes into the paving (see Photo A-8B).

The dam has a log sluice near the right spillway
training wall which is normally kept stop-logged shut (see Overview
Photo). The log sluice was in good condition.

The walkway through the Ambursen section consists of
bare wood planking elevated about 8 feet above the floor between
bays 3 and 10 (see Photo A-9A for typical view). Access has been
blocked off to bays I and 2. The wooden walkway was springy but
soumd.

2) Outlet Pipes

The dam has four valved 24-inch cast iron outlet
Ies located inside bays of the Ambursen spillway section (see

to A-93). The flow of water from the outlet pipes obscures
them and sakes them unobservable for inspection. The intake ends
of the outlet pipes are upstream of the spillway section in the
reservoir and Are also unobservable. The valves on the pipes (1
valve on pipe In bay 3, 2 valves on each of the remaining 3 pipes)
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The inside of the Ambursen section should be more thoroughly
inspected vhen the outlet pipes are closed.

The outlet pipe valves should be maintained so that they operate
more aalily.

The deterioration of the concrete apron downstream of the spill-
way is also a cause for concern.
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,2 SECTION 4

OPERATION AND MAINTENANCE PROCEDURES

4.1 OPERATION PROCEDURES

There are no written operation procedures for the dam.

Black Creek Reservoir is presently used for flood control of
spring runoff and to supply compensation water to Hinckley Reservoir.
The water level is normally at or below the spillway crest and all
four outlet pipes are normally partially open (all valves opened
about five turns). The log sluice is always kept stop-logged up to
the spillway crest.

Just before spring runoff all four outlets are completely
opened and the reservoir is drained to provide flood storage capacity.
The outlets are closed partially down again when the reservoir fills
to the spillway crest and remain that way until the next spring.

At the time of the June 3 inspection the reservoir level was
at about the spillway crest and all four outlets were partially
open.

4.2 MAINTENANCE OF DAM AND OPERATING FACILITIES

There are no maintenance procedures for the dam.

A caretaker for the dam resides in a house at the dam site
owned by the City of Utica Board of Water Supply. The caretaker
visits the dam daily and records the water level. The caretaker
does not operate the outlet valves at the dam. Water Department
personnel from the City of Utica operate the valves each spring.

Brush and trees were cut on the left portion of the embankment
in the past. No other maintenance of the dam, other than concrete
repairs to and replacement of the wooden deck of the spillway, have
occurred in the recent past.

4.3 EMERGENCY ACTION PLAN AND WARNING SYSTEM

There is no emergency action plan and warning system for the
dam.

j3Vn  4.4 EVALUATION

Maintenance of the dam and appurtenances is unsatisfactory.
There have been some repairs to the dam appurtenances but the
embankment is overgrown with trees and brush. More effective
operation and maintenance procedures, as well as major repairs,
need to be developed and implemented in order to avoid the con-
tinued deterioration of the dam.

4-1



The Owner should develop an emergency action plan outlining
action to be taken to minimize the downstream effects of an emer-
gency, together with an effective warning system.
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,32 SECTION 5

HYDROLOGY AND HYDRAULICS

5.1 DRAINAGE AREA CHARACTERISTICS

Black Creek Reservoir and Black Creek Reservoir Dam are
located on Black Creek in central New York. About 9 miles down-
stream of the dam Black Creek discharges into the Hinckley Reser-
voir which is located on West Canada Creek. West Canada Creek
drains to the southwest and discharges to the Mohawk River.

The total drainage area at the dam is about 23.99 square miles,
of which about 0.50 square miles (322.7 acres), or only about two
percent, is actual reservoir surface at the spillway crest. Being
in the foothills of the Adirondack Mountains, the topography is
characterized by slopes of from 5% to 10%. Elevations in the
drainage area vary from EL 1310 to EL 2370 (see Appendices C-5 and
C-6).

5.2 ANALYSIS CRITERIA

The U.S. Army Corps of Engineers Hydrologic Engineering Center's
Program HEC-l DB (Reference 3) was used to develop the test flood
hydrology and perform the reservoir routing.

The purpose of this analysis was to evaluate the dam and spill-
way with respect to their surcharge storage and spillway capacity.
Accordingly, it was assumed that the water surface was at the spill-
way crest at the start of the flood routing. In addition, it was
assumed that one of the four outlet pipes was fully open for analysis
purposes. Normally all. four pipes are always partially open, and
their capacity for that condition has been estimated to be that of
one pipe fully open.

A constant base flow of 2 cfs per square mile was chosen to
represent average conditions in the drainage area and was inputted
into the program for all subareas.

The index PMP (probable maximum precipitation) inputted to
the HEC-I DB program was 19 inches for a 24-hour duration all-season
storm over a 200-square-mile basin, according to HMR 33 (Reference
4). Maximum 6-hour, 12-hour, 24-hour, and 48-hour precipitation
for the actual size of the drainage area (same for 10 square miles
or less) were inputted to the program as percentages of the index
PMP in accordance with IIHMR 33. A storm reduction coefficient was
then applied internally by the program in order to transpose or
center the storm over the actual total drainage area. Thus, the
corrected 48-hour PMP for the actual total drainage area became
20.8 inches. All rainfall was distributed using the Standard
Project Storm arrangement embedded in the program.

5-1
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Appendix C-7 summarizes the subarea, loss rate, and unit
hydrograph data inputted to the program. Only two subareas were
used. Subarea 1 consists of all the drainage area tributary to
the reservoir, and Subarea 2 consists of Just the reservoir surface.
For the land in Subarea 1, loss rates were assumed to be 1.0 inch
initially and a constant 0.1 inch per hour thereafter. A Snyder
basin coefficient was assumed for average conditions and a Snyder
peaking coefficient was chosen from the 1976 Upper Hudson and Mohawk
River Basins Hydrologic Flood Routing Models (Reference 20). A
conservative standard lag time was computed. The program uses the
inputted lag time and Snyder peaking coefficient to solve by iteration
for approximate Clark coefficients which are then used to calculate
the runoff hydrograph.

For the reservoir surface making up Subarea 2, loss rates
were set to zero so that rainfall would equal rainfall excess, or
runoff. Assuming no delay in the rainfall/runoff response, a con-
stant unit hydrograph for a rainfall duration equal to the HEC-1
DB calculation interval was developed per Appendix C-7 and inputted
to the program.

The floods selected for analysis were the PMF (probable maximum
flood) and 1/2 PMF. Floods as ratios of the PMF (e.g., 1/2 PMF)
were taken as ratios of runoff, not of precipitation. Peak inflow
for the PMF is about 24,000 cfs or 1,000 csm (cfs per square mile).
Peak outflow is reduced by reservoir routing to about 21,800 cfs
(909 csm). For 1/2 PMF the peak inflow is about 12,000 cfs (500
cam) and the routed peak outflow is about 10,000 cfs (417 cam).

5.3 RESERVOIR CAPACITY

Storage capacity data for the reservoir was obtained from
storage capacity data prepared for the City of Utica Board of ater
Supply by Adrian L. Lashure, Land Surveyor (see Appendices F3-78 to
F3-80). A hand tabulation of the reservoir volumes inputted to the
program is on Appendix C-8.

At the spillway crest, EL 1310, the reservoir has a capacity
of 3,584 acre-feet. At the top of dam the reservoir has a capacity
of 5,848 acre-feet. Surcharge storage between the spillway crest
and top of dam amounts to 2,264 acre-feet, or about 1.8 inches
of runoff from the total 23.99-square-mile drainage area. There-
fore, the reservoir has some capacity to attenuate peak inflow.

5.4 SPILLWAY CAPACITY

The dam has a 99-foot-long overflow spillway in the form of an
Ambursen section. The top of the dam is about 6 feet higher than
the spillway crest.

The discharge capacity for the spillway was computed assuming
1633 critical flow over an ideal broad-crested weir. Reduction in dis-

charge capacity due to abutment contractions was neglected. The
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propriate weir parameters were inputted to the IIEC-1 DB program
ich did the discharge computations during the flood routing. A

tabulation of hand-computed discharges is presented on Appendix C-9.
With the water level at EL 1316 (i.e.. water level at top of dam)
the spillway discharges about 4,490 cfs.

As stated earlier, the dam has four valved outlet pipes which
are normally partially open (each valve opened 5 turns). The
outlet pipe capacity for the normal condition is estimated to be
the capacity of one of the 24-inch outlet pipes fully open. The
capacity of one outlet pipe was computed by the program using an
orifice equation for free discharge. The discharge computations
for a single pipe are presented on Appendix C-9. The capacity of
the outlet pipes for the normal condition is estimated to be about
90 cfs when the water level is at the top of dam.

Total discharge computations are also summarized on Appendix
C-9. Total discharge from the dam is the sum of the discharges
from the spillway and the equivalent of one outlet pipe fully open,
plus flow over the dam for the overtopping condition. The top of
the dam was modeled as a broad-crested weir with less than ideal
characteristics. With the water level at the top of dam, EL 1316,
total discharge capacity is due to the spillway plus the equivalent
of one outlet pipe fully open, or about 4,490 + 90 - 4,580 cfa, or
say 4,600 cfs.

5.5 FLUOS OF RECOKD

As noted in Section 2.3b, the highest recorded discharge at
the dam site was about 2.2 feet over the spillway crest on ttay 3,
1914. Using the spillway capacity data developed in Section 5.4,
the corresponding flood discharge is estimated to have been about
1,800 cfs (42 cam), or only about 5% of the PHF peak outflow pre-
dicted.

5.6 OVERTOPPING POTENTIAL

The results of the overtopping analysis using the HEC-l DB
program are summarized in Table 5.1. The overtopping analysis
computer input and output for the PMF and 1/2 PHF are included
starting on Appendix C-10.

As noted from Table 5.1, the PMF overtops the dam by 5.3 feet
maximum and 1/2 PMF overtops the dam by 2.2 feet maximum, with
durations of overtopping of 6.3 hours and 4.2 hours, respectively.
Peak inflows are 24,000 cfs for the PHF and 12,000 cfs for the 1/2
PHF. Peak outflows are reduced by reservoir routing to 21,800 cfs
for the PMF and 10,000 cfs for the 1/2 PHF. Time to maximum stage

776 or the time from the start of the 48-hour storm to peak outflow, is
between 46 and 48 hours for both flood events. The peak portion
of the inflow and outflow hydrographs for the PMF and 1/2 PMF are
shown by the computer plots on Appendices on C-16 and C-17. Total
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TABLE S.I

BLACK CREEK RESERVOIR DAM

OVERTOPPING ANALYSIS

CONDITIONS Total Droinage Area - 23.99 squaoe mile%
Start Routing ot Spillway Cres EL 1310
Top of Dom EL 1316
Total Project Discharge Copacilty of Top of Dor u 4,600 cfs 1

due to spillway and one outlet pipe fully open.
Some values rounded from compted results

PMF 1/2 PMF ()

INFLOW

48-hou Rainfall (Inches) 20.6 12.26)

48-hour Roinfall Excess ( Inches )(C) 17.2 8.6 (d)

(cfh) 24,000 12s000
Peak Inflow

(cUR) 1,000

OUTFLOW
(cli) 21,800 10,000

Peak Outflow
(cam) 909 417

Time to Peak Outflow (hours) 46.8 47.5

Maximum Storage (Ocre-feet) 8,506 6,861

Max. W.S. Elevation (fUe-NGVD) 1,321.3 1,318.2

Minimum Freeboard (feet) overto d overtopped

Maximum Deph over Dm (fet) 5.3 2.2

Duration of Overtopping 6.3 4.2

(a) One-half of PMF total runoff, Including base flow. For PMF base flow" 2 cfs per square
mile - 48 cf 1 .

Gb) Approxhmotlon assumig total losses ore the some as for the PMF.
(c) Rainfall Excess - Rainfall for the Reservoir Surface. For the rest of the drainage area, losses

are msuwedtobe 1.0 inch Initially and 0.1 Inch per hour thereafter.
(d) Equal to one-half of PMF value.
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project discharge capacity at the top of dom is due to tlw spillwoy
and the equtvalent of o. outlet pipe fully uon and i ab&out 4,60
cf., or about 21% of the P11 peak outflow and about "I4 of the 112
IPf peak outflow.

5.7 VALUATION

Ha0iXtm spillway dtscharge capacity (With one outlet pipe fully
open) is only about 21Z of the PN peak outflow. The 1/2 PHf would
overtop the earth embankmnt and would probably cause failure. It
is judged that failure due to overtopping would siatfticantly increase
the hazard to loss of Itf downstream from that which would oist Just
prior to failure. Therefore. tn accordance with Corps of Enineri
screening criteria for review of spillway adequacy, spillway capacity
i considered "seriously inadequate" and the dam is assessed as
"unsafe. non-rmency".

I
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SECTION 6

SMUCTIMAL STABILITY

6.1 EVALUATION Or STSWMTAL 9rASILITY

a. Visual flbservat icon's

The follovitn viowsl obs.rvotiens, which 4r, d!ite" 60d
i detail in Section 1. aro indicactvv of potntial on."-Core
stability probl|m.. at Slack Crook I%*Vrvair Iea:

1) There is separation of the Spillvey tr4ining Walls
at their joint* vith the cauntrrfortl andl tho ve-
bankaent coro toall. The loft tr4tnine vll ala
lbends and tilt* toward the spillv4y aoction.

2) Woos grovinK on the croot of the riltht h.en t
section and on the up-trvao and do ntrv.o l ls. o(
both the loft and right @emenim'knt section*.

3) A soft wet area with atandinf water m hw lower
part ot the contact hvtwen ie doovntre slope of
the esbankaent and the right abutoent.

4) Lack of erosion protv,-ctt on th cro*e -( the, 1e-t
embankoent section and an the dirt road which croames
the left abutment.

5) Eroslon, apparently due to grmtnun4ter discharre.
of the eft hank of the downstres, channol close to
the toe of the dam.

b. Deslin and Construction a

No inforeation i available about the *oils in the eshank-
sent sections of the dan. Available drawings do show the concrete
core wall in the embankment sections, but do not indicate how deep
the core wall eitends into the foundation. Conflicting stateetmto
appear in various records as to the nature of the foundation soils
under the embankment sections and Anhursen spillway section. in
one document the foundation soil is referred to as gravel and In
another It is referred to as sand and clay.

A drawing representing a stability analysis for a proposed
raising of the Ambursen spillway section was found (see Appendilx
F3-69). The proposed raising was never carried out and the results
on the stability drawing are sketchy.
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catIon, twit hesdvater uplift, earth lo06i Son pkie
aid# 2.5 feet hisltir then 11ottOM of fondattico, enwd
apron resistance ani downjtemo side.

Case 2 - Normal "In at 9ptlivmy crest, fee load sit S, 11Ps per
linear foot for It* 1.0 toot thick, r 1.11inir, ccoo-
ditions se as Case 1.

Case I - PWalt ?PIr pool at Ml 131AR.2 or 8.2 feet afboce splil
way crest, flood teilvatcpteated at ii feet: dovp
at 22 feet below spillwvay crest, full beaduater mind
talvater uplift, re~uining condition* same as Case I.

Cue -. Pll PWI pool at MIJ 1321.3 or 11.3 feet abve spill-
wy crest, flood tailvater estimated at 9~ feet deep
at 19 feet below spillway crest, re.~uIning conditions
same us Case 3.

Case 3 - Norual pool at spilivey cre*Ct, *semc lOadA appli-
cable to Seismic Zone 2 (Acceietatirwss of 0.05g hori-
zontally upstreate and 0.025S vertically dowin), re-
saining conditions saime as Case 1.
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for Cases 3 end 4, the 112 P'w and M~I condItion*, It Sh"Uld
be noted that the fullI weight of the flowint, vstpe 'w the dw-.tn
etrvgm face of the sevtirn ww* talk" Into acrcount as a -elliatingt
force. C60*140ring the high heml and dipcharge for the 112 MtV
and P"1F condition, It to probalule that the f loving water would
*sort little to no pressure - or eVe" nertative pregstv - on the
face of the section. Therefore, actual stability of the itpillway
under such flood conditions eight be ewes were unsatiotectory
than presently Indicated.

Also for Cases 3 and 4, the Inside of the Aebwrren section
was assumed to top flooded to the *ae level as Ete flood talvater.
The weight of the water Inside the section acts as an additional
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resiuttnl force. Due to the high spillway flows during the 1/2
P"F and PftV, flooding of the inside of the Ambursen section may
not occur quite as high as the taLlwater level outside the section.
Therefore, for this second reamon, actual stability of the spillway
section under such flood conditions may be even more unsatisfactory
than presently indicated.

In view of the apparent instability of the Ambursen spillway,
It Is recomswnded that a detailed structural st "-ility investigation
of the spillway ho conducted to better assess iLS stability under
all loading conditions. This should include appropriate field and
laboratory work to deteraine actual foundation material properties
and structural details, including accurate cross sections of the
spillway. The investigation should determine what modifications
to the spillway. if any, are necessary to achieve satisfactory
stability.
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10,ASSIE% ')U-I ANDI JKi:ttI"VNA2 IORS

SVCTIOt 7

7.1 ASSESSWT

Visual in.po-,tion of olark Crcwk R vrvotr Doe t4

the following datiIe.tvwtw which .f|tc C160 eafety of tW den:

1) Separation of the .*t.ll'Vy trointne vo*it *t their
Sonto with th counterUtrt satd ho core well.
left trainin' v*Il lso i6v4W. 4nd tilt tv, st4

the Opilvtay %.ctqo.

2) General dvtortorl tion of the spllllaoy ,oftrvto
with cracking and *Pv,,d rvintvrcvont.

3) Trees p.rovng on the crest of the ritht vo"Umaot
section *nd on the upotroo* end doun*tre" *1),*
of both the left and rIght pe hmakeont . eticon.

4) Erosion of the left hank of the 6 ,ooetrces choannl
close Co the tow of the das.

5) A soft, wet area with standint water con the lcwar
part of the contect between the dotmntremp oloe of
the esbankeent and the right abutoent.

6) Lack of erosion protection on the crest of thw P,-
bankment section between the Afthuroen section and
the left abuteent and on the dirt rod which crosses
the left abuteent.

7) Outlet pipe gates which are difficult to operate.

8) Deterioration of the concrete apron at the down-
stre am toe of the spillway.

Hydrologic and hydraulic analysis Indicates that savimum
pllway dischat e capacity is only about 211 of the M pevr outflow.

Rh 1/2 PI"F would overtop the earth embankment and would probably
cause failure. It is judged that failure due to overtopping would
significantly increase the hazard to loss of life downstrese from
that which would exist Just prior to failure. Therefore, In accor-
dance with Corps of Engineers' screening criteria for review of
spillway adequacy, spillway capacity is considered "seriouply in-
inadequate" and the dam is assessed as "unsafe, non-everjency,.

3303 Structural stability analysis of the Ambursen spillway
section indicates that it is unstable for all loading conditions,
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Incluling the normal spring-summer-fall condition and the winter

Ice load condition.

b. Adr acyof Informati on

Available inf-reat~ion, together with that gathered during
the visual inspvction. while considered adequate for this Phase I
Insp ction. ts deficient in the following respects:

I) A dense cover of trees and brush on the downstrean
slopes of boch the right and left embankment uections
sakes It topossibla to inspvcc these sections ado-
quately.

2) The flow of water from the outlet pipe* makes it
difficult to inspect the inside of the Anbursen
spillway Section adequately.

3) There Lo no data available nn the actual material
proportiv* of the %oit foundation under the Ambursen
*pill *ay %ectton or on structural details of the
foundotlon. Th' lack of such data critically effects
the structural stability analysis of the spil Ivay.

4) Inconslotencles in the ongtnoerin6 data available,
bted on field observation and checking, are itenized
in Sac"tO" 2 .C.

C. Pvvd for Additional Invrstipations

The following detailed enRinverinr, Investigations should
be performed t" a rvl,terwd professional engineer qualified by
trefnng and wmeperience in the design of dams:

I) Perfors a detailed hydrologic and hydraulic analysis
to better asses spi lway adequacy. This should in-
clude an investigation of the site specific character-
istics of the watershed.

2) Perform a detailed structural stability analysis of
the Amhursen spillwa section to better assess its
stability under all load conditions. This should
include appropriate field and laboratory work to
determine actual foundation material properties
and structural details, including accurate cross
sections of the Ambursen spillway section.

3) Investigate the separation of the spillvay training
wells at their joints with the counterforts and the
core wall, as wtll as the tilting of the left train-
Ing vwall.

)01 4) Investigate the erosion on the left bank of the
downstream channel near the toe of the dam.
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5) Investigate the soft, wet area on the contact
between the downstream slope of the embankment
and the right abutment.

6) Investigate the inside of the Ambursen spillway
section when the outlet pipes are closed.

d. Urgency

As recommended below in Section 7.2a, a program to visually
Inspect the dam at least once a month should be instituted immediately.
As recommended below in Section 7.2b, development of a surveinc
program and an emergency action plan should be completed within 3
months after receipt of this Phase I Inspection Report by the Owner.
Mie the action plan is being developed, and within 3 months after
receipt of this report by the Owner, the investigations recommended
above in Section 7.1c should be started.

Any remedial work deemed necessary as a result of these
investigations should be completed within l months after receipt
of this report by the Owner.

Measures recommended below in Section 7.2c should be
completed within 12 months after receipt of this report by the
Owner.

7.2 RECOMENDED MEASURES

The following work should be performed by the Owner. Where
engineering assistance is indicated, the Owner should engage a
registered engineer qualified by training and experience in the
design of dams. Assistance by such an engineer may also be useful
for some of the other work.

a. Complete Immediately

Institute a program to visually inspect - not just casually
look at - the dam and its appurtenances at least once a month.

b. Complete Within 3 Months

Develop a surveillance program for use during and immed-
iately after heavy rainfall or snovmelt, and also an emergency action
plan outlining action to be taken to minimize the downstream effects
of an emergency, together with an effective warning system.

" c. Complete Within 12 Months

1) Contingent on the results of the detailed hydrologic
and hydraulic analysis, the detailed structural sta-
bility analysis, and other investigations recommended
in 7.1c, repair the deteriorated concrete of the
Ambursen spillway section.
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2) Remove trees and brush and their root systems from
the embankment and from a zone 50 feet wide next
to the downstream toe in accordance with specifi-
cations and field observation of the work by an
engineer. Backfilling the zones where stumps and
roots have been removed should be done with proper
material and procedures. Continue to keep these
same areas clear by cutting, mowing, and cleanup
at least annually.

3) Provide erosion protection for the embankment in
accordance with design and field observation of the
work by an engineer.

4) Adjust the outlet pipe valves so that they operate
more easily and perform regular maintenance.

5) Repair the deteriorated concrete apron downstream
of the spillway.

6) Develop and implement effective routine operation
and maintenance procedures for the dam and its
appurtenances.

7) Institute a program of comprehensive technical
inspection of the dam and its appurtenances by an
engineer on a periodic basis of at least once every
two years.

d. Complete Within 18 Months

The following remedial work should be completed by the
Owner. A qualified, registered professional engineer should design
and observe the construction of the remedial work.

-79 1) Appropriate modifications as a result of the detailed
hydrologic and hydraulic analysis.

2) Appropriate modifications as a result of the detailed
structural stability investigation of the Ambursen
spillway section.

3) Appropriate modifications as a result of investigating
the separation of the spillway training walls at their
joints with the counterforts and the core wall, as
well as the tilting of the left training wall.

4) Appropriate modifications as a result of investigating
the erosion on the left bank of the downstream channel
near the toe of the dam.
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5) Appropriate modifications as a result of investigating
the soft, wet area on the contact between the down-
stream slope of the embankment and the right abutment.

6) Appropriate modifications as a result of investigating
the inside of the Ambursen spillway section when the
outlet pipes are closed.

7-
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A-2A Top of damn and left abutmit..u viewed From left end of spillway.
Dirt rood in background Is over abutment and is perpendicular
to axcis of dam - 6/3/81

- A-211 Top of dam viewed from right end of spillway toward right
abutment - 6/3/81

-L A-2



AN --

A-3A Upstream slope of embonkment between spillwoy and left
obutment. Not* boulder g1pop ond brsh an slope - 6/3/81

A -38 Trainng wall of right downstem ed of spHiway - 6/3/~1

-.A -3



A 4A Ieitaw s1opq of embw4o.pnt ,o 49W o spillway 6/3 1I

AIdi

A-4B Severe borA erosion with scrp about 3 feet high im what oppear
to be the left bo'* of the valley at the toe of the embonkvent
close to the tro;nirnq wall at left end of the spillway - 6/3/81

-I A-4
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A AdA 0~, WtJ lq Ift lf*;n;nq sellI 00 tlplhmOY. NOse cemk 40iM 100

of in,1 1 to tpV1imoy tee' 6/S

A -58 Crest ar 69 tromnV wvall oO sp~lksay - 6/3/I

A -5



A. -c ,3 li wal-N t

6 1 all

tot,-

-A48 Gcp betwe"' couvrot ond leff fri,;t weoll 6/3/81
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- A-7A Downstream~ foc, of spillway an~d left training wall contact.
Note poor condition of concrete - 6/3/81

- A-78 Expoed reinforcing steel at base of left training wall -6/3/81
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A-8A Crock In upstream fact of spIliwo-y viewed Fvro right training
wail -6/3/81

A-88 Doerioraled concrete of apron and base of right training wall
6/3/81
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- A-9A Upoo view of boay no. 7.1 mbuiws pllhvay%*ctOln

S A-9S Upste view of bay no. 6 of Mbucmm spliwoy wction.
Volvm on outle pipeare down behind conarte wall 6/3/61

fi. A-9



- A-IOA Volvo% on outlet pipe in bay no. 6 - 6/3/81

- A-106 Downstream chonnel from left training wall. Note concrete
a"ro in foreground at to@ of spillway - 6/3/81
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PliA ;l i

VISUAL INSrCT ION CIIEKLIST

1. BASIC DATA

a. General

Name of Dam lack Creel< Reservoir Qa,
Fed. I.D.# pqyoolp? DEC Dam No. C6

River Basin Mc)HIK. .

Location: Town 1, ! VQl' fy County ,...A.R

Stream Name NAJ\K CRE.-A(

Tributary of \jVF-!T Ci-. ,. )A. Cr-- .- c F,'- kz V .

Latitude (N) 1 15.:5 Longitude (W) 711- 55.7

Type of Dam Fm A,'jisr, (cSpku.TX. vr.c, s's p rv -E..TkoN

Hazard Classification HGI-1

Date(s) of Inspection June 3, /qlq/
Weather Conditions O\,FgcST +_ WA..,. '4/ rM, ) , LD 4- .

Reservoir Level at Time of Inspection LL 121O UZLEnY L r

b. Inspect ion Personnel (*Recorder)TfjoM, SFt.VSU'A - (.TIV

F-,Ei,4 Vop-r, JR=, - CTA, ?.O.4AL . -

c. Persons Contacted (Including Title, Address & Phone No.)

C-.ty or trrth oN wp rp...ugP,'

d. History

Date Constructed 06 Date(s) Reconstructed

Designer ,,f .F.4 Wi.A,... CAoI"iL1tjCTp-U.IIo4 CO.

'Constructed By &NMESN.4 HY2kily C.ONsr._UcVIQOU Co.

Owner C.Vrv 0 UO~ c.f V o,,.: of W&/tFp. ' UPLy ZP bo. ,.-
*I K rDY AAI.A, -,.L.,. . ,. ,,, f.j-_,S')Ati, K.

B-1



f568 Name of Iain "501 ck (111 serz) a'-j Da te n-e 3, /1W 2

2 . EMIANKIII.NI'

a. Characteristics

GKI I) Embankment aterial, ,,4kvdwa

GEl 2) Cutoff Typq ,kpswi.

GEl 3) Impervious Core 16-A ,iteco Co rpe core'a wall
a ' docw1 k -e6: ej f 1C res( -0 af ei-bow&mevsecfov'$

GEl 4) Internal Drainage System ()r7/6lw0

GEL 5) Miscellaneous A/v Cone,,1-

GEL b. Crest

GEl 1) Vertical Alignment 6ood

GEL 2) Horizontal Alignment 67-00d

GEl 3) Lateral Move,,n, M% evide,-ie / la/era(
movemem'iI obcr'.

GEI 4) Surface Cracks A/o,'e ob5erved

GEl 5) Miscellaneous A/o rovwle&1?S.

GEl c. Upstream Slope

GEl 1) Slope (Estimate I1:V) 2.5H . /

GEl 2) Undesirable Growth or Debris, Animal Burrows r'eeS

aMd brash qrotu,111 OM 1 ,''e:, .s/Oe

GEI 3) Sloughing, Subsidence or Depressions 41 evilel4cC

Mvou,1., sbsidei or" de res,,gs
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27bb Name of Dam 2ac (2-ek~srvotr -m Diate Jut,;e 3/g

GEL 4) Slope Protection /1%-)rpr V. lo /6 to';dl In' size.

GEI 5) Surface Cracks or Movement at Toe A/one a.see-ved

GEL d. Downstream Slope

GEl 1) Slope (Estimate - II:V) 2' IV

GEl 2) Undesirable Growth or Debris, Animal Burrows TfeeS

aiid brushi lpWt1 .- 4r~7a~ 6

GEl 3) Sloughing, Subsidence or Depressions N1o evldcrw otW

610Uhi :uhsidpmcC e dc Uo, s ions ohservodc

GEl 4) Surface Cracks or Movement at Too- A/'ot-e o/'.5erv'v

GEL 5) Seepage Aboe oh/erved

GEL 6) External Drainage System (Ditches, Trenches, Blanket)

Alne ober&-red

GEL 7) Condition Around Outlet Structure AV' gt,,i',i*M6 fe

GEL 8) Seepage Beyond Toe A6,'e ob re4

GEl e. Abutments - Embankment Contact

,Dirt road e'Vs,, /,e ,, U1ne'o pj ar,,y

0-3
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4586 Namen, of D,,,_~_.kcvO/r/L ,, I,,t. 1.jic_ /98/ 4

GEL 1) Erosion aL CoiiLact /VMovc ) ','evef/

GEL 2) Seepage Along Contact ,/o1,e or Vd_. / le ak1 ev?1 .

Saotdip k.oqIer al{ne w w . _c

3. DRAINAGI-' SYS'n-h;m

GEL a. Description of System /Iose obeerved

GEL b. Condition of System Aof b o/rqble

GEL C. Discharge from Drainage System_ Aab.

4. INSTRIHI.:RTATlOi (Hoinmen tation/Surveys, Observation Wells,
GEL efTcmeir Etc.) _____ ___

". kESERVOIR

GEL a. Slopes Low, f;t'ai 7 ?ee-c4r/ S/o,ej , s.,,- .. ,,,, ,, @ A_5 a,-//y/r,_t. ________

GEL b. Sedimentation AV/a videvice ________

* Sed~i to , obseeved

GEl c. Unusual Conditions Which Affect Dam ..erVV

9-4
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1285 Naime of Diuehrk /1'.5ror Al-m ~u v June 3 /9R1 5

6. AR K.A DOISowI-ItEA.M OF I)Ati

a. Downstrea~Lm Itnzaerd (No. of hloies, htighaways, etc.) *,p

SjefrX SF-VEI-&L Cvw;Llfr'J . A I." . \7. *;1-..~l''~ ___

GEI b. Seepage, Growth f$,n 'vdwTA

Chailblel C/05C it) &C Ot 'Vb1iiikt4 near - -ll'ICI

cV' telf -et-d or',,(,j.

GEI c. Evidence of Moveenst Beyond Toe of DuA4zdf.Q

d. Condition of Downstream Channel A'-. A -*'.~'

NV~r D/%Mi A.'JL IVA~t3j-,jJZ, D!. - %~t'-.~j'.PIS
.&. At'v'. 7 u.O' t PIS, or . v~'. r. ~4' C ~~

7. SPILLWAY (S) -(Including Discharge Channel)

a. General 1jA : c,.(q r:s)

Dil$ FAzri . Loc, $'~C.t. ,:~~ P .,,' ~p~J

b. Conditon of Service Spil Way VCQQ - t r ! t w
OF ur C#tP W i.'C' 'l rO.SCb. A(x~,4,p*Arff'- ~

_ _ _ _ _I"C_3 0__ _ _ _ _W A ,' A T u l 0 V ' L40W k I S #

ip* 9 4N1NC 1'M -"t !i.r C4F-t'. u"'*.'d. k .- '-A - .iv 1's ", L

ri~. t-us .. f: P % * - *~ o?-/t ;op.~

-rap a, ; a UI".L,%LL.-w(LWJ AL'A %Lr -SA..-f~'WA7

-hr-Ls r. r %

Cr *-' L. WNi'1 L *~ ',. f-P A L r u'.2t r, L A&- ,-t

J;11r ? (\* -~t f' 'r"' L I' itf' A-Y i5~E "T,CNP .0 .

SPfA" 4 
4A 'b A PPr~AO I-A,!.Cj~Cl1 Ar c-'S 60~ Le-V4 * si V AP L

%C.Lir CON rue, v(rAmroA c s*.-L R
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d. Cutiditioii of I)s.cha~rgo Chlaissisel I", -.. - ,, (A- Cre

6,'ou . !" . / '. . La : . 'r • " j~ t _ _ S .. ~ ~. I"

8. RES1KVO I K 1 N/utrr l.hr

a. Type: Pipe . Conduit _ OLhor _

b. Material: Concrutu __ aHoel v' Other ME ti
¢. Size: f. - tt.., ( >,e: ogl .

d. Invert EluvatLos: Entrauice I:.V Exit :'e3

o. Physical Condition (Describe)

Unobservable v

1) Materia~l ONJ* . -T

2) Joints Ai _ _ __nt _,

3) Structural lntegrity ...-

4) Hydraul ic Capnbility ? .. j

i. Hean o[ Control: Gate Valve! Uncontrolled

Operation: Operable / Inoperable ___Other

Present Co'dition (Describe) I VA. V45 IOV GO ,- T

Maa.vCS MA tLvf % grFgcw4r 1 r"F''r * . "rv O*/,,., -4- *'I A.,-

g" Other Outlets (water mains, diversion pipes)

I

• B-7



0924) Iflibe of DalmtA plf(ek1eIeyfr6.-Ds 7

a. CossurL... Surfa~cem Ti'.~ A, ~,r

CA,~. 01 1- '- "* .'. %~ ___

b. Structur-sl Cruckieir. ': 10 v:F A.~

C * Moveme.nt lir LzU11LA~ is Verticlen Al Lr.nfttIL (SL t tv~sv.) __

GL d. Junctiosm witis Abutment$s or EmbankmgnlRi riod rredtAom

GL a. Orains - Foundation, Joint, Fc L -k r'e

f. Water Pasmagan, Conduits, Sluices L:,

00

To _ -I 57- / " -z 15 P 0-S
I Akrvop*L&;,- w-
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10. APPiflCFITNANT STrIICTURkS (Power Ilou::e, Lock, Gatehouse, Service
Bridge, Other)

a. Description:

OL .> ! ,.P . , ',- . C-,:Lt:. L.A( L- P - C' .. ...~x~

.i V 4..!Z F ' d : r A' ,, .':.-~..% ;,->, .AT :..'.- -

b. Condrt ion:___

U ., .. ':' I ,. . .. . ...'' .. ....-.

11. N. 1SCEL.ANE.OI)! M CH_; , I CAL,/ELECTRI CA!. EQU I P:-1.:T

a. Description: ° .-- :,.': " , - 7 ,.., i ,_ __

r/.I- o v:.: "3 .

b. Conditon: ' .- ', .. A*"-- "."%J, *.'---:. .- Is Nor ,

.J~ ~ ~~~oa rp lar- .'~A4

12. OTiER

n-lO

A,:r Y '/V51.

A tC
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HYDROLOGIC ANID HYDRAULIC ENGINEERING DATA

CHECKLIST AND COMPUTATIONS

TABLE OF CONTENTS

Pace

Hydrologic and Hydraulic Engineering Data Checklist C-I

Drainage Area 1hap C- 5

Drainage Areas c-6

Drainage Area Data For HEC-l DB Mlodel c-7

Elevation - Area - Storage Computations C-8

Discharge Computations C-9

Overtopping Analysis
Computer Input C-10
Comnpliter Otitput - Comp1At.e C-1l

Inflow and Outflow Hydrograph Plots C-16
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PIASE I INSPECTION

IIYDROLO'.IC MID II¥1)l,lC
ENGLNUI:II ; DATA 0f-'lji';ffT

Name of Dam ?-X..,C..V,. -C. ".. , \ Fed. ld.t OoJ01.

I.• AIEA-CAPACITY DATA

Elevation Surface Area Storaqe Capacity
(Ft. F- (acres) (act, t.

a. Top of Dam 11(0 201-.s .

b. Design Htijh Water
(Max. Design Pool) "S, '.i

c. Auxiliary Spillway
Crcst A.N

d. Pool Level with
lashboards N_ _

e. -Soovie Spillway 1Cres t 1:5s 4? 15_-.

44- 1-1 %. .e
2. DISCIARGES

Volume
(cts)

a. Average Daily 80- ,, W.S. P, __.AO Ez.

b. Spillway @ Top of Dam {O

c. Spillway @ Design High Water L'jNOvJwN

d. Service Spillway @ Auxiliary Spillway
Crest Elevation

e. Low Level Outlet (2 ,%,V V:,-. %- & O oe
wiw LP "r-p or P& *^ r,-ow or -40f'r

f. Total (of all facilities)@ Top of Dam 5 . 1OSAY GX(

g. Maximum Known Flood (S/!,/f -Z.r' ov Se'LLwAY CmT)

h. At Time of Inspection ([ei, CST. *S ONEo4f"J.E7P1 PE 5

_ -A. s,> .Ob LUIV.-E Mit"ch iS ALWAYS ToP LPCbtL UP To

C.;

t C-i
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3. TOP 01" DAM

Elevation "

a. Type EP.T~t W1i AtBvR..SFN (Co#-C-.-rtjjTV- .S

b. Width 5' Length 1V (i,.sU:,r, "'- )

c. Spillover OVLtJ .

ce. Locat ion Nc-kL 'o-r 'A~ CY V'~\*..f '' r/

4. SPILLIAY

SEVICc AUXILIARY

a. |110 Elevation 1./A,

b..__Oy IL.O w Type

C, C)9_ __ Width

Type of Control

d. Uncontrolled

Control led:
es •Type

(Flashboa'ds; gate)
f. Number

go •Size/Length

h. Invert Material

Anticipated Length
1. _of Operating Service

50"-_ _ Chute Length

k. 5°  '-r %#s vx&s Height Between Spillway Crest
SO'pE UP 1o LEST & Approach Channel Invert

(Weir Flow)

1. •Other

11V ICL.bCS LENGIJ4 ASOVC L.00 SjU.Vr,-r H1(i AZ 0-1.4'

OfWN. , ,uoTiM EL 13oj -f. is P~5t.SCJrLy -Srp Lo(6CCp

-sihy Uv Tvp - iPLL cc LST

C-2
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5. OUTLTI 'rRUCTUI,%I.../E,4ERG I'C,(Y DRA)OWN FACI T, 1'11iS

a. Type: Gate Sluice Conduit / Penstock

b. Shape 4 .. , - ,  w "y 7 - , o t..-

c . S ize t7t-: . €L C

d. Elevations: Entrance Invert __B_ __ _S

Exit Tnvert !.I-_,

e. Tailr-ace Channel: Elevation __ _ _ _

6. FLOOD WATER CONT'RI SYSTIEM

a. Warning System _ O__

b. Method of Controled Releases (mechanisms)

-rm 14 otfft.V ,?f. kAV\e Y4t-'S W1cM fCAIV. PC~ QfALTPO

7. CLIMATOLOGICAL GAGES KCFC CES Zj[a-

a. Type Voq.J'.- :,-. '. ._[, rgo, v- .,r .. T, &,- C K i~ X .,? ,

b. Location kINcKjy " L_ .. ."- Lo.. 7_s o 7 .NV >F ,

C. Period of Record 'c7 To ,st€r (.F, rc , P-Ar~3 aM.,")

d. Maximum Reading U/,o,, Date

8. STREAM GAGES . Z3

a. Type- Orcoe,!*r of V Cc

b. Location . _ i.-K T A CAST fly.- l

L.4T. '..3 o. l. .. . _ " 13 A/ .. %teWfN oV) D4 -.

c. Period of Record CON,tJuo 19,.0 ToP'...', 0trife'tf# :,"tu /113

do Maximum Reading .:3oo CA,,-, Date VAkC.1 7C.. i,

9. OTHER



6169

10. DRAINAGE BASIN CHARACTERISTICS

a. Drainage Area s.99 Spup.rr-. Mius (itGL-44.c kcA..)

b. Land Use - Type FoF S-T

c. Terrain - Relief -_OPr.S o; FeO, 51 6 To oS,

d. Surface - Soil GLACIAL -01-L

e. Runoff Potential (existing or planned extensive alterations
to existing surface or subsurface conditions)

i _t'JO.J Kp .j,,

f. Potential Sedimentation Problem Areas (natural or man-made;
present or future)

g. Potential Backwater Problem Areas for Levels at Maximum
Storage Capacity (including surcharge storage)

h. Dikes - Floodwalls (overflow & non-overflow) - Low Reaches

Along the Reservoir perimeter

Location L'J/A.

Elevation

i. Reservoir
S"WWWA CIA-CST

Length @ 4.".-iom -... gn Pool s3oo + .(feet)

Length of Shoreline (@-erice Spillway Crest) .39 ot (feet)

C-4
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P5&. BLACK CREEK RESERVOIR DAM, NY 00182

PHASE I INSPECTION REPORT

REFERENCES

This is a general list of references pertinent to dam safety
investigations. Not all references listed have necessarily been
used in this specific report.

1. "Engineering and Design, National Program For Inspection of
Non-Federal Dams", ER 1110-2-106, Dept. of the Army, Office
of the Chief of Engineers, 26 September 1979, with Change I
of 24 March 1980. Included as Appendix D of the ER is
"Recommended Guidelines For Safety Inspection of Dams".

2. "HEC-1 Flood Hydrograph Package, Users Manual", The Hydro-
logic Engineering Center, U.S. Army Corps of Engineers,
January 1973.

3. "Flood Hydrograph Package (HEC-I), Users Manual for Dam
Safety Investigations", The Hydrologic Engineering Center,
U.S. Army Corps of Engineers, September 1978.

4. HMR 33, "Seasonal Variations of Probable Maximum Precipitation,
East of the 105th Meridian for Areas 10 to 1000 Square Miles
and Durations from 6 to 48 Hours," U.S. Dept. of Commerce,
NOAA, National Weather Service, 1956.

5. HMR 51, "All-Season Probable Maximum Precipitation, U.S. East
of 105th Meridian for Areas from 1000 to 20,000 Square Miles
and Durations from 6 to 72 Hours", U.S. Dept. of Commerce,
NOAA, National Weather Service, 1974.

6. HYDRO-35, "Five-to-60 Minute Precipitation Frequency for the
Eastern and Central United States", U.S. Dept. of Commerce,
NOAA, National Weather Service, June 1977.

7. "Technical Paper No. 40, Rainfall Frequency Atlas of the
United States , U.S. Dept. of Commerce, Weather Bureau,
1961.

8. Design of Small Dams, United States Dept. of the Interior,
Bureau of Reclamation, Second Edition, 1973, Revised Reprint,
1977.

9. King, Horace W. and Brater, Ernest F., Handbook of
Hydraulics, fifth edition, McGraw-Hill Book Co., Inc.,
New York, N. Y., 1963.

10. "Flood Hydrograph Analyses and Computations", EM 1110-2-
1405, U.S. Army Corps of Engineers, 31 August 1959.
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)5: 11. "Technical Release No. 55, Urban Hydrology for Small Water-
sheds", U.S. Dept. of Agriculture, Soil Conservation
Service (Engineering Division), January 1975.

12. National Engineering Handbook, Section 4, Hydrology, U. S.
Dept. of Agriculture, Soil Conservation Service, August 1972.

13. "Hydraulic Design of Spillways", EM 1110-2-1603, U.S. Army
Corps of Engineers, 31 March 1965, with Change 1 included.

14. "Standard Project Flood Determinations", EM 1110-2-1411,
U.S. Army Corps of Engineers, 26 March 1952.

15. "Hydrologic and Hydraulic Assessment", Appendix D of EC 1110-
2-188, U.S. Army Corps of Engineers, 30 December 1977.

16. "Reviews of Spillway Adequacy, National Program of Inspection
of Non-Federal Dams ', ETL 1110-2-234, U.S. Army Corps of
Engineers, 10 May 1978.

17. Hammer, Mark J., Water and Waste-Water Technology, John
Wiley & Sons, Inc., New York, 1975.

18. "Hydraulic Charts For the Selection of Highway Culverts",
Hydraulic Engineering Circular No. 5, U.S. Department of
Commerce, Bureau of Public Roads, December 1965.

19. "Guide for Making a Condition Survey of Concrete in Service",
American Concrete Institute (ACI) Journal, Proceedings Vol.
65, No. 11, November 1968, pages 905-918.

20. "Upper Hudson & Mohawk River Basins, Hydrologic Flood Routing
Models", New York District, Corps of Engineers, October 1976.

21. "Climatological Data, Annual Summary, New York, 1979",
Volume 91, No. 13, National Oceanic and Atmospheric Admin-
istration, Asheville, North Carolina.

22. "Climatological Data, New York, September 1980", Volume 92,
No. 9, National Oceanic and Atmospheric Administration,
Asheville, North Carolina.

23.. "Water Resources Data For New York, Water Year 1979",
Volume 1, USGS Water-Data Report NY-79-1, U.S. Geological
Survey, Albany, New York, 1980.

24. "Maximum Known Stages and Discharges of New York Streams
Through 1973", Bulletin 72, U.S. Geological Survey, 1976.

65 25. "Characteristics of New York Lakes (Gazetteer)", Bulletin
68, U.S. Geological Survey and NYS Department of Environ-
mental Conservation, 1970.
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26. "Gravity Dam Design", EM 1110-2-2200, U.S. Army Corps of
Engineers, 25 September 1958, with Changes 1 & 2 included.

27. "Gravity Dam Design - Stability", ETL 1110-2-184, U.S. Army
Corps of Engineers, 25 February 1974.

28. Terzaghi, Karl and Peck, Ralph B., Soil Mechanics in Engineer-
ing Practice, second edition, John Wiley & Sons, Inc., New
York, N.Y., 1967.

29. "Geologic Map of New York", Hudson-Mohawk Sheet, New York
State Museum and Science Service, University of the State of
N.Y., State Education Dept., Albany, N.Y., reprinted 1973.

30. "Landforms and Bedrock Geology of New York State", New York
State Museum and Science Service, University of the State of
N.Y., State Education Dept., Albany, N.Y., reprinted 1973.
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31 APPENDIX F

SECTION Fl

LOCATION OF AVAILABLE ENGINEERING DATA AND RECORDS

1. Owner: City of Utica Board of Water Supply
P.O. Box 345
1 Kennedy Plaza
Utica, N.Y. 13502

Attn: Russell S. LoGalbo, P.E., Principal Engineer
(315) 798-3316

Available - Drawings, construction contract and
specifications, construction reports,
reports, photos, reservoir capacities,
reservoir discharges, pamphlet describing
history of Utica water supply system.

2. Designer: Ambursen Hydraulic Construction Company
176 Federal Street
Boston, Mass.
(no longer in business).

3. Construction Contractor: Same as designer.

4. Agency: NYS Department of Environmental Conservation
50 Wolf Road
Albany, NY 12233
Attn: George Koch, P.E., Chief, Dam Safety Section

(518) 457-5557

Available: Inspection reports, photos, letters.

F1
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PHASE I INSPECTION

CHECKLIST FOR GENERALr. NGINEERING DATA

&INTERVIEM WIni DAM OVINER

Name of Dam 5LU CA-EE.K RES15RY~O AN tFed. Id. # NY o 1!e
Date J9aj- - r-b I Interv iewer (S) Ez, \kf4<Pr:L. -Tt4 .?5 ~EDO^~U

Dam Owner/Representative(s) Interviewed, Title & Phone#______

12OS oQD 0 7- ACCP-,-kQ 9/ 90 'ko>0 Y,4 KEA EM>Y l-A. ,U1 c A , N~ 1 soz

1. OWNERSHIP (name, title, address & phone #__________

- ~ ~ ~ 0; CW~AN A.~-S4 _P !"0cow

2. OPERATOR (name, title, address & phone # of person responsible
Eor dayto-day operation)___________________

C A4EK P - Wi-LIAMtY FrP- QZ .,GA N~-/

a . O9pera-te Full/Part time 9Akf -rtAt.

3. PURPOSE OF DAM

a. Past IFLco& CONTR.OL / WA-Ti..rjz.. --,PP-

b. Present- -SOM,( Vo ~ S~c JAT.7 L V55

Tt>F'IpC-ACC YAJCX!---Y P"5 VOU9. W~AT7r-e V!5t> 15Y
CIYOr v-ricA, AWk-rC SVIOPi-- 5Yr1Yv\.

4. DESIGN DATA

a. Designed When 11906

b. By (name, address, phone #, business status) _____

A7C.IFsEP'J ISM')AuLIro MNSmQU..Tr(.

c. Geology Reports Ls4\JC 11NOWN.

d. Subsurface Investigations t4)~- kNOAIA.,

e. Design Reports/Computations (H&I!, stability, seepage)

a.,1r rONIl ON* /,96' 10LAM

I.JCV ~ ~ I 12- ~ I(~IJ



4591

f. Design Drawings (plans, sections, details)

- Sc:,w ,E ( -e: A.pE,0ptl,< .G),.

g. Design Specifications "/Es S wr'klol. V2i:-i

h. Other A

5. CONSTRUCTION HISTORY

4. Initial Construction

1) Completed When COO(,

2) By (name, address, phone #, business status)

AAUe.FC-t Hy:>-Ak..rc,.. CoN-trUC.T0o.M e.c..

-76 FekkL _.~ e~sTo. ,As (r4o L-ov(,_ i 5C

3) Borrow Sources/Material Tests

. t ., -J E < N O , , J .

4) Construction Reports/Photos

5) piversion Scheme/Construction Sequence

No " "NOWaN.

6) Construction Problems

a-ONE KNO''4~.

7) Au-Built Drawings (plans, sections, details)

) Data on Electrical & Mechanical Equipment Affecting
Safe Operation of Dam -No , ¢ c )I/fANT.

No ..... . c ii V, LV

9) Other _ .. 5r$ '.4'TMr - .c. - . ',

-SEE At0(2AJ -23.

F2-2
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b. Modifications (review design data & initial construction
items as applicable & describe)_____________

p~o'JCExcrgPT AQ.c~cs-s iA-rc-H -ro -5p3 L.LAY.

1tvs-rL1_6_D IN t> s rA CZ Or[- SILLWxAY STC7/oN.

OLNc~SkI/AP-7 ",TiT-L E,1S! )5VT N(CT Ut).

c. Repairs & Maintenance (review design data & initial con-

struction items as applicable & describe)________

s*Ev e_ o1 c r- - 'iPi VAL'/!-,S.

* -N.E -TIN\ER.. bE( 1SVtLLW4Y - 194 V'7rot_

* Cg74 C4_-rT_ P'Fk1R Tc> v4s 01~ F ~ ~

f5* 1 (-ZNcE 'To Cuftl . WOPLK IP' 19G7 ,73UT No ~~LZE.
*krj I' F_%Z4E CIF kEIP44KOK TO S 1?4W_ 'IAZY.S

6. OPPATTON RE~CORD

as Past Inspections (dates, by, authority, results)____

b. Performance Observations (seepage, erosion, settlement,
post-construction surveys, instrumentation & monitoring
records) _No INs-pmgJ7'Ad~lo1

*C,..r-c~jTY e-TvV>Y -t77S (%,IEC API-NIXC rb-7 0

C. Post-Construction Engineering Studies/Reports______

d. Routine Rainfall, Reservoir Levels & Discharges_____

0 e* ~C,a*oS 0 F W Nm.P La G'ci4S - QAIi-' t0 o-js '5C-I'r moa.rH4- 710
W XT e-01 FLP 4Ctr wi E t-'G c, 53 vc mo.. r~~ zo yrAc
SEE NpcoojDK yrj -S3'

* 5E VED -%4 kT TH9- ONC WAS M~AIN vGIEC AX" S 176 PC#-tep or o0c..
£.wusrokmCe- or AEco~ UNKAJOWNJi

F2-3
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e. Past Floods That Threatened Safety (when, cause,
discharge, max. pool elevation, any damage)

NO"E .KJoo'-J - SEP- X Ccogjr' or m6H/tr_5Z WArr, ._ LLF--S.

f. Previous Failures (when, cause, describe)

NOMI- k'dJoAJJ.

g. Earthquake History (seismic activity in vicinity of dam)

7. VALIDITY OF DESIGN, CONSTRUCTION & OPERATION RECORDS (note any
apparent inconsistencies)

.1-"G SLU ICE 15 OJL/ a,& / k,.ob( &Y 6' HGH.

SHNT IS _So, OQ PLAIIJ5.

8. OPERATION & MAINTENANCE PROCEDURES

a. Operation Procedures in writing? jObtain copy or des-
cribe. (reservoir regulation plan, normal pool elevation
and status of operating facilities, who operates & means
of communication to controller, mode of operating facili-
ties, i.e., manual, automatic, remote)

* ~O At~lOAZO~ON PiUVj.)SC3OVQ LOC c3CAAPs J" INPLACE

* NO&NL . 'Jq -~ '. c
b. aitnncc P4rOc ro dresi-nv- AS writing A/ O6 or

NYStbo-S +- NIAr,AprL, "t~w, Pojp u~p. rj$~ oL.ErS A&

o)PENPJ FVLL -''* PAW 4%_f6V(k MviC.H 4A5 F15SIGL.Z 1o ALQJmM0(ATE

* M~-QC-os56 GATC A5 S~OON t&_s %&TFA- LitEVLL4 V-AJ6 5SM.Z.JAN7 WrrS

* 6J.ZTS ALWAYS _QPFN 'S T'AWN-s , IN Sl"19- LjFVQ-. ,u.J.. DCoP 2Z'-TQN

*MAPP/4L- OtgC-A Q OF' 0V'flL.-.$ SY W#* 9-P~r C^C'rA,#

b. Maintenance Procedures in writing? NO obtain copy or
describe.

C_* _- ~ r-R Vi'r: S/TC IT>N~LY *~ Lll/ 5 tIN w&-rc- 3oALD

0%.PJFI0 HOVSE NEAjA CL^AP

*somci, ru cv7Tfrc IpS PAsT oA) gmAAPjAgjr 10 LE(~1

F2-4 ~x
'2 4.I



2425

Co Emergency Action Plan & Warning System in Writing? r~o
Obtain copy or describe. (actions to be taken to
minimize the D/S effects of an emergency)_______

/4 kI e-AL- Tffouc~tr (tvfrj

*WOVL-CP C-L -STA,"rF _PoLjC~

* XL-rAK 9t.. 4AS PVrGLIC Pfiot.JE OAJL

9, OTHER
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SECTION F3

COPIES OF ENGINEERING DATA AND RECORDS

TABLE OF CONTENTS

Construction Contract and Specifications - April 19, 1906. F3-1

Report on Proposed Reservoir and Dam, by Consolidated
Water Company of Utica - April 22, 1906. F3-13

Progress Report on Dam Construction, by W.S. Bacot,
Engr., and A. B. Tracy, Engr. - May 28, 1906. F3-19

Progress Report on Dam Construction, by W.S. Bacot,
Engr., and A. B. Tracy, Engr. - June 12, 1906. F3-30

Dam Inspection Report, by NYS Conservation

Commission (C.W.H. Douglass) - July 20, 1915. F3-37

Photo of Dam - July 20, 1915. F3-41

Article on Grays Dam, believed to be from around
1920's or 1930's. F3-42

Working Papers for Engineering Report, and Report on
Field Inspections, etc., by Ambursen Engineering
Corporation - 1963. F3-45

Inspection Report, by NYS-DEC - September 14, 1971. F3-74

Photos of Dam - July 14, 1971. F3-77

Gray Reservoir Capacities, by A. I. Lashure,
L.S. - 1975. F3-78

Letter to J. N. Hunter Concerning Dam Inspection
of September 14, 1971, by NYS-DEC (by K.D.
Harmer) - February 29, 1980. F3-81

Maximum Recorded Discharges from Utica Board of
Water Supply Records - June 5, 1981. F3-83
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1~GENERAL SPECIFICATIONS
FOR

CONCRETE-STEEL GRAVITY DAMS,
RV THE

AMBURSEN
HYDRAULIC CONSTRUCTION COMPANY,

176 FEDERAL STRILET, BOSTON, MASS.

ONERAL CONDITIONS.

These specifications are intended to embrace all the labor and materials required in the
erection of a Concrete-Steel

Dam with bulkheads across 6C-1 .4t

The whole work to be comprised vithin any contracc ot couiracis' lo be inadc lr 1a1,0.
The Contractor shall furnish superintendence and materials as per attached Proposal,

and all other labor, material and incidentals shall he provided by the Owner or by the Contractor
on the Owner's account, and at strict net cost to the Owner without percentage or other profit tl,
the Contractor. All materials shall be the best of their respective kinds and all workmanship ,J

the best quality.
i. PLANS. The work shall be constructed in accordance with drawings made and fur-

nished by the Ambursen Hydraulic Construction Company, and under these specifications, to
the full intent and meaning of the same.

The specifications and drawings are intended to describe and provide for the complete
work. They are intended to be co-operative, an d what is called for hy either is as binding as if
called for by hoth.

The work herein described shall I, completed in every detail, notwithstanding that every

item necessarily involved is not particularly mentioned.
The contract price shall be based upon these specifications and the said drawings, which

are hereby made part of the contract.
2. LOADS, In estimating loads, concrete shall be assumed at 140 lbs. per cubic

foot and water at 62.5 lbs. per cubic foot. Such other loads as may come upon the structure
shall be specified by the Owner for whom the structure is built.

3. CONDIfIONS OF CALCULATIONS.

Modulus of elasticity of concrete ............................................... t,5o ,ooo
Modulus of elasticity of steel ............. ...................................... $oooo,00o

MAXIMUM COMPRESSION At,.wtw-,m) ON CONCRrT..

Exclusive of temperature stresses ..................................... Soo lbs. per sq. inch
Including 'stress due to .0 degrees variation in temperature ........ 6oo lbs pk, sq. inch

All parts shall be designed to a factor of safety of not less than 5 with concrete six months old.
No tension stress shall be allowed on' concrete.
Maximum shear allowed on concrete, 75 lbs. per sq. inch.

* 141
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6. FOtlNT. INAl cemenan shall be a exhept ostalledsbrand cofor hig gride
diortlan cmare twhichae besi ucssu s nlrsinrcniiost h r

pro ose dratileast threek ysa d hipehas esaoed orrmoig l sbeted, o er fatifrats
ast thy aysbeotaing thebdtokiesc factor All cmae scllbed r ahnd refom lumps dands

Foundatiy uons recin hall ben stred, grve an r ay, l ceeand sntltd orlace ti:Utotini
inrttee torry the l~adwithout r pqires, th oatrsh ill excavate to h e r tis sw n l ln , oInh

The Iens ofth cement shall be sh thateat ea ishe rn s wil pas thrghe
Pivofan o.meno wichtb hae, heening su0,000u ofeier sim.a icondion ato ath woprkc
pillposed fhrugt las siee frs No. d whir tabs beee, han,0 op ujengsperato. itrcht
leas thrtas fore est ingyb taet fatrom every teentha bar ranrel. frhe sape ilumbe ;,iaed
thorouathly toethe p hiedyand te tre be a oYkenl aovthed sampvtle t( for ce test.g

prtecedsile te wei emad on ecime arred, h andrico a~iuntined unctilc tstaved t af te4 eaent hi thti6o deree uFarnheit. zch spcie Shl h=ve an' area- ofoCsur

The sandnes in treprn eestspmn shall be cuhta tlean, sha pr cred qul assrtz b eaie
onsieve of 30. -to ie t ubsug, vngi oopnns per lsnq. inh, and atasm thol iv fa esh st7 per eint

Sapls o test in macien bertared from mxuevoer hatent ad Thre saprts sand, partsxby

II weighT nsitle thstn wil per cae o watern reigpallreu and aid sueiente sall after-
pere ayseveo esl tegho not less than to deg0e lbrnet.Ea s.er sa. thcve anl arao lesare

lbs.mers. anch maftaer nds Caeenti mied seatt. rm2 e en o2 eeto
wTeret sornd s tinf lwsepaln atet 3 mintes be sallabprea ndentedrby truhe d fart wree

oi on ee ef inc inediameter lonaedch to d paigssn eutroutasiev Cemehe paer in l incat
on testspleis hal otcrdfac micale o oarp undrmten olwn tretenpt Three pats wil

seen mae, ndllowed tonil harengt in mot ir ta m170 d eres inheit 'otso these24* I ~lbe placed. ith afreshwrfr 28 days , nter nev ith rlcn watper wcht 25i ber raiedt tof

the boilin anto xhusadte allowed to cadni nit i tfool,0 t andtegtrd willreet i n ai of thee

prevailing out-door tizinpwrature.
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7.PORTLANO CEMIENTr CONCIZETIV. Thle concrete %hall b opsdo ~ift
sand, and broken stone or gravel, and mixed with, clean water it' thle proportions hereinafter

mentioned.
The sand( s;hall he clean, sharp and coarse, or coarse andi fine mixedi, free from sewage,

maud, clay and all foreign matter.
The broken stone shiall hie clean and hard, and free from long thin scales.

loah grveig shall be of assorted sizes, screened or washed entirely free from scale, clay,
laaorfrinmatter, an efe rmslime o humius. Cla i aeilcompiised o

coas and fine gravel naturally mnixed in approximiately the specified proportion,. may' be used
ifenough cemnent is addled to maike a concrete of the ultimate strength required.

* If mixed by hand, a cement mortar shiall first be prep~aredl in a Mortar box -. the cemnent
and sand in the proportions specified shall be thoroughly Mixed dry, a quantity of wa,r to be
afterwards added sufficient to produce a mortar of proper consistency, atid the whole to he
thoroughly worked. The prepared mortar is then to be spread evenly over the gravel after thle
latter has been sprinkled with water, and the whole mass thoroughly turned over with sa vels
not less than twice, and mixed until every particle of stone is completely enveloped with MOrtar.
If concrete is mixed in batches of one cubic yard, the mixing hoard, which must be- w.Iter tight,
%hall not be smaller than i o by z ft. A larger artouint than onte ubic Yardl sliall iimt hie inused
in a single batch hy hand.

Whenever the amiount of work, to be dlone is sufficient to justify it, and for all wyork exceed-
ing iooo cubic yards, approved mixing machines shall be used. The ingredients shall he placed
in the machine in a dry state, and in the volumres specified, and be thoroughly mixed, after whiich
clean water shall be added and 'i,4 inixong cotocduit tle weI tn'xure i flinromigh and the
mass unilorrm. Open bottom boxes or forms of accurate tliim--nszons shall be us;ed to mneasure
materials for baitches of concrete whether to be mixed by hand or by power. All concrete shall
be of such consistency that when dumped in place it will quake freely like jelly and thie whole
mnass set within 24 hours. As soon as the batch iN mixed it shall be deposited in the work with-

Concrete which has hegutn to set before being placed and rammed will not lbe allowed to
remain in the work. After being placed, each layer must at once be thoroughly rammed and
consolidated so that no voids or spaces are left. The Contractor shall he resp~on.sible for the
thorough ramming and compacting of all the concrete, and he must see that a sufficient number
of men are provided wvith suitable rammers, so that each batch is spread and well compacted be-
fore another batch is delivered within the molds. Layers shall not be tapered off, but shall he
built with square ends.

The grades of concrete to be used are as follows:IFor the dleck and apron, one part Portland cement, two parts san ,d, and f our parts broken
stone or gravel that will pass in any direction through a one-inch mesh if not otherwise marked
on the plans.

For the buttresses, base, l~ams, bulkheads, and walls, one part Portland cement, three

parts sand and six parts broken \tone or gravel that will pass through a two and one-half inchI mesh, if not otherwise marked onl the drawingq.
8. MIXTURES. The volumes of cement, sand, broken stone or gravel in all mixttures

of mortar or concrete shall be measured loose.
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9. CAVrF OV 1[INI ;Hil~lr) WVoIZI. l'rticular cire shall be taken of finlished work
as the work pirofgress;es, n11i 11t. s:lilie shall lie Coveredl with plank or canvas while setting, if
necessary to pro tect it from the weather. If necessary tlhe concrete shall he thoro. .hly ,wet
down every 2.1 houirs for at lva~t six ulatvs after completion.

faceE shall b In connectinig concrete already set with new concrete, the stir-fcshl ecleaned a nd row henled, al ncip peil with a mortrconpedoon pati n

and one, part sand to cement the, palt is her
Each couirs.e shall he left somewhat ri nt1h to i osme rclonditg to the next course abovue

and if it be already set, it shall he thoroutghly cleaned and dampienedl before the iuext cours-e us;
placed upon it. The work shall he carried upl iti sections. of convenient lengths and], so far as
practicable, cotmplete fyi thoti t inite rmnission.

it. EXPANSION .1OIN'rs. l-xpanision joints shall lie nadein the deek and apron in
the centre of every Sixth or eighth butitess.

12 lUITRESSlU. 11n builinlg the butttresses an established grado will lie taken for
the top or offset. Each bttttress shall he filled con~tiuously upl to thle toip or uoffset. Steel roi
and pins shall be imbediled in the buttresses as% shown onl the plans.

The deck shall then be lai to thle topi or to the point of s.10 'offset. After .1 X houtrs, if
u the concrete is sufficiently set, thle formis may lie removedl and used over aglain. If thtere is more

I than one offsect in each buttress, each Section of each tbuttress up tii the next higher offset shall
be butilt continuously, and the deck laidl as beltbre.

13 DECK~. T'he deck shall he laiu ill Iingittuli nal sections of a widlth to constitute not
more than one day's work. Every section Shall enil at the iddill of a buttress.

14. STEEL. Steel rouls shall be iuobhedllvd inl the concrete of the deck, apiron, base,
beams and] Uit1tirsseS wherever shown in the pilans. T[hey shall be spaced as shown in the plans.
The design, location, dimensions. anil coinnectionis of thme'rods, also the sect ion oif steel of which
they are composedl and ill] seconidary' re-enforce-ment shall iev as shown on the plans.

salSteel rods shall he itnbedded n~ear the teision sidle of thle deck, i iron and beams. No

salbe used. The distance of the centre of the rods from the otttsidle of tile concretc shall not
L ICSS LIJau1 tile Qi~Luter oif rthe rod,;. Ait ste must be tree tIoti p~aint and oil, and all scale
shall be removed before imbediding itt tile concrete.

Steel wire stirrups , wire niettinga, expandled metal or other material as secondary re-
enforcement shall be proviiled and imbedded in the concrete as called for inl the plans;.

i5. MOLDS OR FORMS. All buttresses, abutments, (leek, apron, beams, etc., sh~iu
be built in wooden forms. Thes;e forms shall be substantial and practically unvieldiv ,, with tight
joints, and built to the propor dimensions for the work intenided. [he inside surface of thle
forms shall be of planed and smooth lttmbur. When the work is complete, all forms shall re-
main the property' of the Aibtrsen Hlydrattlic Construct ion C un ipuitl.

06. FINIS"ING. The concrete shall lie ratnmeil directly aguinst the molds and woYL il
down at the faces of the molds with a fork or spade, and after the miolds have been removed all

exposedl surfaces where necessary shall be floated to a smooth finish with a semi-liquid mortar
composed of one part of cement'and two Parts sand, care being taken that tio hody' of mortar is
left on the face, sufficient only beitng used to fill the pore and give a Smooth finlish.

The crest of the dami shall he re-enforced in thickness as shown in the lilanr, o il shall be
finished with a layer of mortar composed of one part of cement and three parts of sand, to a
width and thickness indicated on the plans. This finishing liyer must be put onl before thle cont-
crete under it has set.

4-a
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9. CA11,11f O1 FIN[51lt11) W'(J<I. Iai molar care shaill bC taken of finished work
as tile wyork In,1 (94s andl the sa1"! 1W I It i ecered with plank or canvas. while we i ng, if
necessary to prtc it from the weathi-r. if necessar th cnrt shl o e th,.~~
dlown every 24 htours for at least ,ix day,; after completion.

iace CONNfECTION.S. In cinn 'lectini concrete already set with View concrete, the stir.
faeshall be cleaned rind rooughened, andin opped with a mortar cnonio~ei of one part centtent

andl on& part sandt to cement the parts t- gvtter.
Each course shalt he left sotmewhtat rougth to itnsutre bondling to the ntext coturse above

and( if it be atlready set, it shal :11e t horoutghIly cleaned antd d ato en c Iefo re, thle next coo rs;e

* placed ttpon it. The work shall bie carriedt tup in sections of convenient lengthi and, so far as
* pro cicable, complte without interiliksiin.

ti. EXPANSION JOINTS. txpansion joints shall be made in the deck and apron in
the centre of every sixth or eighth buttress.

r2. BUTTPE:5.5VE. In lotilling tlte brttresses an establishred grade will lhe taken for
the top or offset. Each butttress shall hie filled continutisly utp to thle tp or offset. Steel rodls
and pins shalt be imbedded in the bttttrescs as shown onl the plans.

The deck shalt then lie lait to the top or to the point of said 'offset. After 4 S houtrs, if
the concrete is stfficiently set, thle forms mnay lie retmoved and tised[ over again. If there ik nilr

than one offset in) each buttress, each section of eachi htttresi upl to the next highter offset shalt
be built continuously, and the (leek laid a., before.

13 DECK. The deock shall lie laid itt long-itudinal sections of a wvidth to constitute not
more than one day's work. Every section -,halt endl at the middle of a l)uttrvss.

14. STEEL. Steel roils shall be iombeddedt in the concrete of the deck, apron, basr,
beams anid buttresses wherever shown in the pilans. They shall be spared as shown in the plans.
The design, location, dimiensioins, and cotntections of the rods, also the section of steel of which
they are composed and all secondary re-enforcenment shall be as shown on the platns.

Steel rods shall he itmbedded tnear the tetnsiotn side of the deck, iiron atrid beams. No
reliance shall be placed onl the adhesion between the steel and thme concrete, hot special rodi
(known as)
shalt be used. The distance of the centre of the rodls from the outside of the concrete shalt not
bc lcss than ',I, diasnoetcr ,I't~itu rotl:. A!: stee i mtst be free fromt paint and ott, and all scale
shall be removed before iutibeddinga in the concrete.

Steel wire stirrrtps, wire nretting, expanded metal or other material as secondary re-
enforcement shall be provided and imbedded in the concrete as catted for in the plans.

iS. MOLDS OR FORMS. .\ll buttresses, abtutments, deck, apron, beamns, etc., shut
be built in wooden forms. These forms shall be substatntial and practically unyiel dir ,, wvith tight
joints, and built to the proper dimensions for the work intended. The inside surface of the
forms shall be of planed and smooth ltumber. W~hen the work is complete, all forms shall re-
main the propert "% of the Amibursen Hydraulic Constrttction Comipatny.

06. FINIS[IfING. The concrete shall be rammted directly against the molds and work A
dotwn at the faces of the miolds with a fork or sp.-rde, an] after the mnolds have been removed all
exposed surfaces where necessary shall lie floated to a smooth finish with a semni-liquid mortar
composed of one part of cement and two parts sand, care being taken that no body of mortar is
left on the face, suifficient only being used to fill the pores and give a smooth finish.

'[he crest of the darn shall be re-enforced in thickness as shown in the plans, aid shall be
finished with a layer of mortar Composed Of one part of cement and three parts of sand, to a
width and thickness indicated on thme plans. This finishing liyer must be pttt on before the con-
crete under it has set.
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17. ERECTION. The Contractor shall employ suitable and competent labor for every
kind of Work. The Contractor shall furnish all staging, centering, casing, foims and material of
every kind required in the erection of the work ; also all plant, including boilers, engines, punips,
derricks, mixing machines, conveyors, banows or other appliances necessary for carrying on all

parts of the work. The Contractor shall build all coffer dams and do all necessary pumping un-
less otherwise agreed, and shall assume all risks for loss or damage to the work incurred by ice,
floods, or other causes during construction.

Y8. WORK EMBRACED BY CONTRACT. The Contractor shall do all the work
presrribed in these specifications and as shown on the plans, for the structure complete from out
to dut of shore abutments, unless otherwise modified in writing.

19. CLEANING UP. After the completion of the work, and before final acceptance
thereof, the Contractor shall remove all temporary structures and rubbish, and leave the work in

a neat condition.
20. REMOVAL OF OLD DAM. if the site of the proposed structure is occupied by

an old dam, the same shall be removed by the Contractor, unless otheiwise agreed. The mate-
rial therein may be used by the Contractor at his option.

21. EXTRA WORK. The Contractor must be prepared to do any extra work that
may be ordered in writing by the Owner, and for this he shall be paid at current contract rates

for work of a similec character,-or if the extra work is of a class for which no rate is fixed by
current contracts, he shall be paid the actual reasonable cost thereof, plus 15 per cent of said cost.

22. ESTIMATES. Unless otherwise provided, approximate estimates of the work done
and material furnished shall be made on or about the last day of every month, and a valuation of

the same in proportion to contract prices for the completed work shall be made, which sum shall
be paid to the Contractor in cash on or about the fifth day of the following month, less a deduc-
tion of i 5 per cent upon said valuation, which shall be retained until the final completion of the
work.

23. FINAL PAYMENT. Upon the completion of the work, the Contractor shall be
promptly paid the balance of the contract price which shall then remain due and unpaid.

I.-a
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Proposa-f -or -Con c t&-ttee- 1rav t ar.
( ntlcr patents of Amimtstr',vO. Sayles aml Clh rd II

Boston, -il . , '

All roots, turf, 'nok and vegetable tatter cI.ll be romoted from the

alito of the dam before any work is begun on the dam.

A CORE VIALL TPJUCII.

The core .%'.1l and inZg wall trenches are to be excavated to such a depth
as shall -soure a good foundation, a-,d are to be close sheeted with tro ineh
ohooti n t-hon over ton feet in depth, or where it rmay be neoes5y. flnra .3a
sUffioiot to Leep these treitohes clear of water during the progress of the work

are to be provided by the Contractor.

CONCREE.

iho core wall ail out-off walls, aid the foundation of the wing ralls
are to be b ilt of cerent corposed of Portland cement, one part; elem- char-? sai-,

three 'arts; sereenirt-s of fine mravel, two parts; mid gravel, not nore tl'an two
and cno-h-lf inches m greatest dinensions, four l.nrts.

I Or tho following mixture may be used;- Portland cement, one p~art; scand,

this wdituro. The stones not to exceed two feet in longest dimensions, =1d to be
twnmyrd into the ,mmrtar so that at no p~oint ahall ono atone be 17it:.Jn tr," i:._'es

of any other stone or within one inch of the face of the wall.

CORE _ALL.

The core wall Is to be built up between plnni: forns placed se an to briLZ
the 'work to trie lines and surfaces. After the oonom-nte hvs bnono mfiico!ntly
set 'is to be plastered on the w'- streair ,ide 3orith a coat of - -:o-" f

o'inch thick, of on part Port3.id t . one -,rtt - '.m n
G ot ,'ll be wTr4o0-cd over r th a eort of re -rt n,'rr"t ..c. 2 " -" * i " -

Go th;at tiho joi-:,.ts letween. ctioesive layers shall be broken in thle bouildinf.

PAVING.

The inteor slopes of the embanlmenots are to be raved, tho sto-.-s to be
et on end and thoroughly rarmed into place, on six inches of gravel, no stone of
whieb =k l nWI be over one rnd one-half inches in disLWIetIO,--r ..... .ts .tvro
the aviG to be thoroughly chinked with wedge shaped spalls.

The wantoway is to be paved as shown with large stones sot in oonorote.

The filling of the trench inside the core vall and all tho ombtanment

. inoida the core wall shall be of selected olay and 6-ravol mixed in jro:lortions
n'hich vil Io satisfactory. Tlto mterial shall, be oartod from pits and chtll be

Troll limps or fro" thn twd I n&'a 4rj 4

F3-7
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thoVow,'hly DPr.nklod and rolled1 withi a Croovedc roilh.. Ito Ie ahil ho alowoto 4Iry baforo the next layer ir. mvupliOdt and tho rnprin1clinm shall bo so cloo I'an to avoid puddleri or nof't spots.

!Thon inpratioable to roll, the rueddle chtall be tnnpe. The arrbtuanneliallJ be f'inialie to line bef'ore the pavirC As laid.j

The f Illir on the lo,,,r~i' side of the core viall "nd bach of' th ei'astoway wa1lo, ihl be of' ,avel of' a qyality natisrfactory and thormt_-hlyoun~aotcd by crrli,.Soil Is to be ny-rWa on the mitsido olope arxd topof' the d=9m f'inif-hod to Crade wid sowrn vrith oato atnd -,rani ssed.
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The Conolidatcd "ltCo. of tca

24Geneee Strcet,1)

We The Ambursen Hydraulic Construotion Co., o

Boston, M!an., hereby propose to you, The Consolidated Water

Coo of Utica, V. Y., to decign and build for you a .oncrote-

steel dam with concrete-steol out-off wall and with concrete-

steel abutment* and core walls with earth embankmenta, with

~~kea~urlnd woir within the structures and Ion~ sluice an you

sha~ll order# all substantially as coio~n on plan pirepared by

us A6-30, dated ?"'broh 21, 1906, and In accordance with oeci-

* Ifications hereto attached,--caid plan and specifications be-

TIng made a part of this inotrwnent. The location of this
dam to be upon wha~t is knovM as The Upper Gray site on the

BI lack Crook# which has been indicated on a certain profile
furnished to us by you,--upon the following termis:

- yor the rwofl3240g we sIll propare and fur-

nish all plans and achedulen of material required; furnish

all reinforcing steel rods f. Olt be oare Poland;f rn-

gal lumber for forms and stag ing for concrete (but not for 1
*apron or sheetlng& and piline' for trenches) either at Pol-%nd

or Gray mill; furnish the use of oal the necesoati plant,

Including boilers, engines-, derrioks$ stone oruchos, and all

Inecessary tools and maohinor , with the exception ot atu.'u

*pumps, pile drivers, and horses and carts, sams to be do-

Oi .* .
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livorod by us at Poland; and furnish the cervices of a con-

potent superintendent,' including his traveling expenses and

board, from the beginninC to the completion of tho work;

and furnish ale the servicos of a competent engineer of the

company, skilled in the construction of dams, who shall

vlsit and assist in the work, as often as is necessury for

its proper performance and oupervision. We will bugin the

work irnediately after the acceptance of this proposal,

and prosecute the came diltrontly and continuously, and

complete the same at the earliest practicable date; it be-

ing estimated thut the work should be completed, ready for

use, within six months from the signing of the contrau.

The above i 'for an extension dam having a present

height of 30' above the floor and designed to carry ;.n ultl-

mate height of 40' and sustain a flood of 6' on the crest,

all as irndiciaed upon tho prcliz-nary pl= i1bove roferred to.

The terms of paymunt of the above aum, which terms

yOu hereby accept, shall be

W.'- when the plant Iz delivered as above stated
20,1 when the steel and lumber are delivered us above

otated
16% when one-third of the dam is completed by yuraoq-e

estimate
:16%' when two-thirds of the dam Is completed by yardare

" estirnte
5' when the darn is fully completed •

.151 thirty days after the dam is fully completed

All oth.- material not abovo speelfled ohkll be

, purchased by you on requisitions proparod by us or ordered

by us as agents on your acount an you may instruct, and.

billf, for same in either case are to be paid at net cost by

you without profit to us.

All other bills for labor, freights, cartages and

Inoidentals shall be paid by you at not cost without profit

to us on accounts audito and approved by us.

-. >,,,F3/10



Any diooUntO which we may bo able to cgotlate c

aniy materials ordered for you or for your account ishall be
I wholly for your benefit, our sole oomponoution lying within

, the sum of e13,240, above named.

It is mutually understood that none of the above

mentioned payments shall be made by you to us until we have

delivered to you an Indemnity bond, with approved nurety

.ompaJ , in the sum of $20,000, which shall Cuarantee the

stability, tiShtncos and permanence of all the concrete anc

steel work in the rollvay with its wallet floor id ahut-

mante, chown on the above mentioned preliminary plan, for

the term of tvio years after the coraplution of the entire

We estimate the cost of the some to be 035,00,

wihich estimate is based upon the present p~rice of cemtenit

* P1  said-price being not more than 2.4* per barrel delivered

at the site of tho dams--which sum of *;b,4OO includes thon

- .~cost of the coffer dam and the handling- of the water, alsoi . . V',•

- " the earth excavation and the back fill of the core wall to
the depth as shown on the above mentioned plan, also the

-. . ostoe pavln of the water slope and wastoway. The osti-

mate of S359400 further includes the sum of 013,24o nmood

an our contract prinothe work,* and contemplates the

*completed dam ready for use,I• . , . i " .. . .. . ..
I ," r It Is mutually agreed that the core wall and out-

off wall shall be carried to a depth which wall Insure a

good foundation and an effootual prevention of the passage

of any water beneath th dm,--a d an the depth to which t.

core wall shall be carried is not at present determined, an

. the method of Its contructlon has not as yet been deter

I,!F3 I-11i i 1 '5' . , . : , .. > , ,,.. . '. .. . . .
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m iee it, is mutualy ag~reed thtat o h dopth and mothod e

shoil~ ~ a' boaote . re mutually atiflfactory to theO Proal-

dent Of the Aburvfl Hydr ali ContstructiOn COO, an0h

?residenlt of the Consol~date4d water 
Cc.

In conflide?&tiOn Of the above mentioned 
workI to

be Performed on our part, and in consideration of &-11 0LbOVe

mentioned paymofltB to beiftAdO On you r partg it ia hjerabY

a~rOd tat yu? ccepan 0 under your hand and el of

this proposl
1 

0On5titlte 
a. contract between ue.

ea.LOtfuly submitted,

-A)MMM ;E IMYRAULI C C01l STRUC'0!O Co-

BY

coasOY.DA7?D IW77 CO. 0? L77ZCA0

r 05- a un -E

4~,~ Attest:

1.~T .
F3-1 2 .4*~ 
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j ~ - ~ATrrM CO'TPA!YS IM7 STURAGE R-TMVOIfl AT GRAY, 1MMLPIMf CO., N*.

1n kne~pine ith itpi PrOeralleivo mclthodl3 the ennf-

solidantod.L V/Utor ipafly ill iFOnnkv prnprxntioni to coflstru"nt a

Ilaro storage floservoir nt Deinnettfu Hill on B1RO.k (reolc nb.out

ono and Oo-half 'Pilloni abOVe tho lqllaro Of~ GaY. Gray In a small

vill.1Lco of not irVOr nOO 101hij itmt3, loettted .iatt sbove the Forks

In Y31ac1t CrcoR~a a Point Itbout, titenty--rive miles northonst of'

I ltion." Xtf 'only Induantry row in a ntoom saw ndll0 , In" the past

Its lcrestill prodimCcd olothospins, but the 'old'cl.othenpin

faotory hns boon eabandoned theso n-Iry years.* To thm northe,'et of
Gra .l'e Cre-o 'vi3I ti; 0  brnno?-os which ti,-verne a wild

dev ~lote rorn ivdar t o h

coiuntri doooiotrl o o liribc2ren, himtemen, fimhnmor,

z ~ 011d tiiobo who oack i'otrrsmont-O the cares Of theO 1orld .,Urin8

1theo urnor tim~e. Jerneyyflold Loria, Y;hich covera Sbout 1000 P.2'es

Is~tandso at tlio hond of the north' briz-n6& Tho 'other brancea rxe

'fod by numcrotw lakes which lie, bhiddon In 06, region -hitherto korm

only to*tho hunter anti. trn-'ppoT'. ' '"'

* n ordoi' to Stcure, the 'mitor supply of West , mrida-

creok for tho City"Of Utiln '1Vt hnrM bOoni neO069PXV for tho ITZ-tor

3cipany'to nnlk.ocomronnation toi thol orners of'ill end miter powers

at a point bo 6-. its Intnlce obv flncklay.. This in tho main p a

of those storag~e reorvotra. N~ot the least uneful, foatura of -then

vill'be the rili lhich it will nfford to the poople of IaTorkmor

by ontehing, flood viatora in thel spring" tirei* The peoplo of' Herktimer

A rmkow wiell' the trials that comes to them dmring tho frotihet season,

andwiill viewi with* antinfnotioni nny effort tmade on the p-ATt of' the

V Titer Company to' alffrd ouch re iof. Fmciii though 'the Watnr C!~iany

4003 divert fron'the cr~ook thono nurplud wtern which aro nothing:

buit 6 nisance to liorkInor 1nhiabitintas It *;Ill turn Vt~ to god

aoowi '1orbosuplyo~1~o~Ct"of Utica, ifa 'neighbor Mid aiuter

city. In the Rohulwk Vale.

'NV4-L."V&~. '~ * F3-13 .I*I A 'a 4



" The Comp,-my will drnr trom thin renervoir during
peblodu o0 low flow when tbe waters florting into Wast ''Caada

*rvek are insufficient to supply the mills, and there In, therefore,

fno water runing to wanste over the mill dtms. In order to divert

wa ;ors from the Creek, the Corm.pny rjust (1raw from its storage

ro ;orvolro at such times whatover water it mnay take through itn'pe

e to Utica. For the pw.pose of carryin, out this achone, the

S OOciptny during the past year purhsea two l rro reservoir basins

ob e Oray on the south branch of Black Creek. The lower basin,
I'. *..'. :...-. .. .4 ' I .*.. ."

haing a dam at Cray VlMingo, sprends out over about 300 acres. At

tb head of thin basin whore the shore line of the valley draws

to/other into a narrow gorge :;tends the Bennett saw mill. At this
",. j :'-::, . *:, . . .

- ont an old log dam exists with a very old fashioned saw mill Just
f,: , ,. , 4.,- . .. +.,.. U. " . . ...

boow it. The site in a picturesque one. One of those old covered
woOden bridges spans the strcwn where the road crosses it. Above

the present dam the ies expnse of M rroud. A daM

or .tho UJ.ttnntn poi.bJn hrn-1 ht at th. s pnint wov~ld flood about 135n .
... 4 .." . * .£ i

a a1s, for the most part densely wooeded. All of these woods will

. - j,. bave to be cleared off. 12he good tinber has been sold; the under-

bri-h will be burned. Withen a dam has been orectod hero, it r.ill

fO a broad lake. To the eye of n, obserer tnnding on one of le

the Burromdng hills It will pronent a very irregula contour with

a olall island about ono-qu,.Tter of a Mile above tho dam. There
. ~~ . . .. .. ... . . . . . . . . . . . .I, . .. . ... . ..

• I* be nany long reaches nnd bays following the ravines which enter

th- basin on both Bides at its head. I Two main streams flow into

* " t!o basin diroctly at the u per end, one Yellow Brook, the other4 . . .. *..,. *i 'I...... . ... . .. . .. . . ..
4ht aln stream of Black Ornek, so tivnt at its upper end the basin

, ' . . .. . . . + . ,+. I . ... . . . .
, oos not umlike the tailiof a fish. 'Thu it will form a beautiful

shept of water for pleasure purposes situated in a charmin g region

.... whoCai-ng n tod game aboumd. It will be next in size to Jersey-

f .d La1ke, and quite the largest lko in the West Canada watershed,

F3-14"
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i .. jf TOoOXOopt the V.ost Canuda Lukou cAd 1Uonnodaa Lah, e.

, Tho plan adopted by the Company is not to erect a
d=u to the .full height at prozent, but to a height of 30 foot,

leaving 10 fcut to be added LL .uoMo future time. Probably the

most. interesting, feature and .one entirely new to this .section

o'. the country is the typo of dUM which has been ad9pted. It in

neither, of vlood, nor stone, nor yet wholly of earth, but nll three

together with steel added. The concrete constructice is a new

departure in dams. People are quite Cariliar now tjith the use

Of concrete made of atone and Portland comcnt,.and reinfor.ced

withateol rods of peculiar shape which are set in the body of

the .onerete. .Today, hundreds and even thousands of buildings :
are being constructed in this.mannor, to say nothing of all classes

qf public,.works, bridges, reservoirs, sewers, aqueducta, and other

similar structures,, which can bo more cheaply.and durably built in

thls.Y.way._ The City of Mexico Cpr instance is now building Its now

aqueduct: entirely in this manner, drawing its supply from living

streams many.miles from the great City on the plateau.

. ' C oncrete steel conatruction, as applied to dans,

inga into play.t.., hydrostatil principle whereby the weight of

athe iussed to hold, the dam in place, thereby doing

away' ith tho necessity of solil, masonry structures, such as hither-

to have been regarded as Indispensable. Such a dam built simply of
•. concrete without the steel reinforcement would be crushed together

like an eggshell simply by the wight of the water. The saving

f eaure-is the system of steel rods bedded in thu concrete and placed
* I about. 6 ilhes apart. The shell of the dam so constr ted varies

from 8 Inches t6 10, inches in thlcoIss, ixjory different structure~~~. . , ' ,• °.,

from. a Bolid asonry dam with a base 25 foot, wide. The dock of.

. ao constructed, will not only withstand all the hydrostatic

esuro due to the weight of.tpe water upon it, but will success-

F ully resist any.loo pressures or any accidental blow due to the

-" . -, ....-

, . -. " ., - 2 ... .. ;:. ' :*- , . ...-;gj'
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naaoof loga,,e:o..any unlanuLl at'ain that my be brought to boar

ion ~. .,,.

For'. the nriginn'l Idea an to the shnpo and the

Snoral method of. thm conritruction of thin type of dt'm, vm at o

ifl debted to lfrv, Anblracri, a 701mg 11orroglnn enrgineor, wrho hvns £.vcn

t~ rwnone to the Anbursn Il~Ydrulio Constructiorf Cornpsny of noston,

one ~n Which Is now. buildinga c=3~n in all prxto of thv, country,
i ncdacow1±th~this ne -hd'

~~p -inrr~ non motnaci.

S The general shap of' t he dlamintiajur, -

to longeat. sido, boing tho base, tho top or npex of the trianngie

f rriing.tbo crst of the dan. Theobnno in called the floor, the

u~p trem sido, .the deck, the downstream sidle, tho Aprcm, and tho

01 eci rolllwny at the bottom, the bucket. ' The water flovtng over
th. top of -the dam aioently doint the napron beitgdilred..

at the bottcn by~the bucket into a filmi flowing horisonta~ly, so

tha i1bmefl £oodn.pass over the dam they ivill not scorn' the botto-M

of ,ho stream below it. The dam In hollow, and this Civei mn

OPP prtunity. for may nivPanaeS Whichl tire bmlrg in~i~' r exioUs
way *For ins3tanceO dams of this knar sitme'edin .Pla-eo

or idgty foinga oveedway for travel across the etrc.n. Thi

typo alrso gives ani oppotunity for housing poyrcr- plofnts, thtus fliring

the.. ost of. building a ppywer houses Atdranftago ia alto taken -of -

the. rcuum croated by. the overpaaseing linter to apply a strong drauight?

to te owtter~wheele ...and thus material 7 lnotrcaso VhI~o&

* .. * .,Tbeae are Bone of .tW6 speoinl bonofite ft~'~u

type of dar.. It was. ospeoially adapted to th6 'nituntion nt Upper

*O ay, oina to the fact that this kindiof a-dn%'Fcouldbeb ltn

th gravol. foiidation found at that place,,. >r..'

'i..
1 The Water Coany hag t made ,n conftract writl

the Az~birc'en.Ilydralulio. Construotion C~rwany? Toln the* constrlletiofi'

* of a dmn 5,oot.I. blgtht % with, a -zllla--:OO foot lono.' The '~

Vi polim=7 v orthiq giro~idY been sitnrted, and will be pushed with

vicor., Tho general method ,of oonetruoti~on In pz'aotielly the SOMO

.. b **~T4j~)1'~ ~F3,4A16~ i* ~ ..



• 88' as that employed In the erection of oonorote atoel brldgen and

..." n l ntructron, broken etono or Grvol conrrto b-ning u.-od

for the ptrpoan. The total npan fram one end of the dn'n to the
I other is 305, foot of Which about 105 foot ii of conorrte contruct-.4.

Vo at the spillway. On eithtr zio Of thR npillrnry za core rnil

of ooncreto extendo deep into th( bank on both sidon for an add-

itional d~stanoo of 180 feet on the north nide, and about I00 rent x

on the south sidb. Thin ore vni. will be lodrod in n gnvol e..-

bnnnmont rlring to a hoight Of A feot nbove the crest of the, spill-

way$ so A't a0llo0iifor the hichout floods that are "nom to pans

dovrn Black Orook in the frenhet nnaon,. Themo em'onn1Imnts and

0ore well ill! be built in "e.ordanoe rith the practice u3'.-ly

Ollowod in ereoting renorvoir e',inkints, the inboard slope being

taOed with 6'slope trall Made of large field ntonetto prevent erosion.

1he Intorio ro? the. dmr rill be tilizod to houce the valv aend

peasur ng weirs thnt are neo orssvz for drawing vintei from the basin

or then purpoee for which it is constructed. The hollow dem affordn /

.11 ac4_±a)le* 'opportvn~ty for all this nppnratus, protecting it from

''he reather and also the Ion 6nd Itco which mn come .dvn in tios

f'flood...... . ..

'.1f hae 'ai )nintcndnt in' chbrgo Of this vork on-

er ai 'uc iib r onA elg The enginaer, who will'

v sint'tho .work odenaionally" till b6 11r."Arnabuc himseif, the

" signer of thie clns of dmes The construction work will be

. ,. crtlly supervised by Mr. U .t. ,loo a contractor of Bosteon of '
, ,,.. hI., I . ... . . 1 . .I', .." P- l n ,tftndihe:raputntion, Ormeril I an .ger of' th Anburnn' Rydrn'lic
li /, " I x . , ... . . . .. . . . * ,

. ni~trution comrpny. I Yo.ne. Ito Iogg and Amburoen are nuv on the

a . ' te at Gray, "Inying out the wok."1tr. Egoe in at Iloraesboe on
" ,t .s, f,& (e R. R,, looking after th atopletion of a airtilar dt.

b Ilt for powier mp,,nea on the A, Low ate. All of these

C ntl-non are man of onlrg, lid ,l 1 vr ]mke it their buoinenn to

rah i the vork to rapid completion.

The enpacity of thin gront bnein, ono of the

litgout 1n the. Blacok Crook v'atoeoflod 9 v/1.exceedl All the oombinocl

6, I1 F3-17 .
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4o1  bi-t the( V'ato1v Cn)afy at, or 1io~Az Utica an their stand

Unify. It TrilA' nfiih sioieont comtp'nsftiofl to porinit the

lomrriy to drf 1.0 rillion gallonn por day throurh its 24 Inch

:l4Do linn fron Wlen t Ca~nada Orcek to the Dr, rf~il T~rvoir.

just at preornnt the pi,c lin-3 for the last five

r ila.s betroon the I'fircy Surrit and; the Dleerfieldi 31onervoir in a

6 ~3Inch innin, hnving a onpricity of: about 6 mtillionn per dny. it

J a tl,') CO'pnxy'a intention to lay i lnrepr nnin ilhonevo, the

Idditional vinter may be requ~ired.

til T he 24 inch vivi line betrncn Rincitley and

I-]* EaflV oberts o, el mr otrcoo

Ahia oity, wh6$wi1 rsroood at once with the work., and rill have

he sano coriploted by h is f Soptombca' of this year. The

1 nn(.-timv uith the Doorfiold roservoir will be rinde, and whatover

i ok van efttmdno iL.nG ho v.t yorwill be conpletedl by the

nter Cm. pvny' acmployes.

with the Mowth of the City of 11tina, the

-raiont d= will bo rained anid othor atoraeo reservoirn will be

onotructod an fast an they nro necoded. Thus the Wlater acm, any

ui 3.ain'C the fondations broad and deep for the waiter ntomtc" of

he City of Utions. no far as it is poacible to foresee ita re-

ufrurnonts for a huzndred Yeean to come. .

Prom the fact that the Tout Onndda water is th~

1bst that on be obtained in the State of1' how York~, and is in every

wrsuitable for nll pilblio Lind private uses, th , oity io certainly

0 be oongratuhtated on the outloop e.

. . . . . . .. . . . ..8 .V; 2-*~* .



*. T'TACY, ASS ISJ',!T 21C- UI.

AT GR.AY, ',!. Y.

DATED,-, ',-AY 28thl 1906.
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GON: 0. A'r I;: r WATI': IT (',O.,)I'ANY O1 IJT I ,A N 'Y

.- No 234 GENEC6E STREEur

UTICA. N. Y. May 28th, 19G.

SUBJECT, STOPAGPJ RFZERVOIR AT GRAY.

M1r. John V. Cockeroft,

Pres't., Consolidated Tater Company of Utica, N. Y.,

Utica, N. Y.

* My dear Sir:-

I submit for your consideration a report made to

me by Mr. A. R. Tracy, Assistant Engineer, in charpe of con-

struction of the dam at Gray, N. Y. This report purports to

be a statement of the work done from its inceptton to the nSth

inst. Although the results accomplished so far are not very

considerable, it must be remembered that most of it has been in

the nature of preparation, such as the transportation and in-

stallation of the plant, the organization of the working force,

establishment of quarters for the Engineers, Superintendent, and

Foremen, as well as the laborers, the construction of forms for

the concrete work, the removal of the old timbor dam, the clear-

lng and stripping of the site of the new dam, the construction

of the cofferdam, and a large amount of other work that need not

be detailed.

Mr. Travy gives a clear view of the whole situation.

It ic a satisfactlon to feel that we have the right man for the

ponition.

!e,1Vr-Z F 3-201



The most important fact v:,hich he brings out is in

regard to the stratum of bowlders found in the bed of the Creek,

immediately beneath the silt and loos-e materialn In the bottom

of the Creek. Mr. Tracy says "the excavation along the

channel has exposed from 18 inches to 2 feet of mud, muck, and

river silt, then a very fine dense, clayey, rand completely

interlarded with bowlders of 'all sizes. It would be hard-y

possible for bowlders to lay thicker. . . * • .

If this material proves to be thick enough, I believe it is

practically impervious to water, and will sustain a load with-

outconpression in excess of what )1r. Arnbursen Claims is required

for their dam".

If Mr. Trscy's expectati.ons are realized in re-

gard to the materials in the bed of the Creek, a very stable

foundation can be secured for the dam, and it will probably not

be neces-ar - to sink the cut-off walls to a greater depth than

10 feet, pursuant to the original intention of the projectors

of this dam.

In regard to the auxiliary apparatus required for

measuring the discharge of compensating water from the dam, I

have on my part to report that I have consulted with Mr. Aabur-

acn, and that'he has submitted to me a plan which briefly con-

siats of three (3) 24 inch discharge pipes set in the bottom

of the dam, one in each panell between the buttresses at the

south end of the spillway. To these Light Pressure Stop Valves

are attached for their proper operation. Each panel contains

F3-21 --
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a tank which was intended to act as a stilling chamber to bring

%he water to rest before it :Peached the gauge weir. Stop

walls.were inserted at two points and a deflector immediately

in front of" the dischaxge pipe. Each gauge weir was intended

to carry about ten million gallons per day, giving a total capa-

eity of thirty million gallons per day for the three weirs.

Throe additional discharge pipe. vith blank flanges attached,

undcvr this plan' were to be built into the three adjacent panels

for future use.

This plan presented some objectionable points.

In this conneotion I consulted with 11t. R. M. 11orton, Iydraulic

Engineer, and he submitted some modified plans. The latter,

hC.ever, involved ar inareased cu, of construction, so that I

did not follow Mr. Horton's plan, but adopted his suggestion in

part. Th e chief modifcation wan the raising of the weir to

a height ufficient to keep the water at one level in the tank,

and about 6 feet above the generalfloor level of the dam, thus

avodiing the drops at the cut-off Walls, and the constant dis-

turbance of the flow of the water in the tank. In place of the

cut-pff walls two baffle board racks were inserted; the deflector

was retained but raised to a higher level.

I returned the modified plan, together with a

sketch of the gauge weir to the Aibursen Company, requesting

them to draw up a detailed plan of the same for final submision

afn(l adoption. ThLs has not yet been returned to us.

I F3-2 2



I may say in passing that the new plan cuts out

two of the discharge pipes, making the total number 4 In all,

instead of 6, the number of weirs being 2, and the pipe with

blank flanges 2, thus affording some saving in first cost.

Owing to tLo preparation of these detailed plans, the pipes

have not yet been ordered, nor have the Valves. I have a

proposal from the Ronsselaer Hfg. Co. to furnlsh ther.o Vulves,

which is herewith submitted. Similar proposaln should be asked
• from the Eddy Valve M(fg. Co. aond the Ludlow Valve M fg. Co.

You will note that I have recoimmended the setting

of an Auxiliary Single Disc Valve on each discharge pipe. The

proper office of this Valve in to cut off the flow, in case

repairs are for any reason required in the main valve. Unless

some sach device is provided, in case of accident to any one of

the Valves, it would be necessary to empty the reservoir before

it could be repaired, or else to find a means of plugging the

pipe at the Influent end. As there are only two of these

Auxiliary Valves, it seems to me a wise precaution to provide
the .

Mr. Tracy, at my suggestion,has taken charge of

the Company's lands in both basins at Gray, and so far as now

appears, is handling that matter satisfactorily. He Is also

giving general oversight to tl.e contract work at Prospect, so

far as the regulation of the line" and grades are concerned.

/F3-23



In the construction of the einbanlnents at the

Gray dam some of the plants, such as self-dumping wagons,

wheel scrapers, drag scrapers, etc., which the Company now ovni,

will be found very useful and economical. I have sent five of

these wagons, Rix wheel scrapers, and several drag scrapers, 4o

Gray for this purpose.

Ur. Tracy has also taken charge of the clearing

of the basin at Gray. The flow line has been marked out by

a line of stakes, and the trees have been blazed along the line.

I have drawn up a set of specifications and a

form of notice to Contractors for the letting of this work.

Mr. Tracy is reviewing these specifications in the light of

local conditionS, and the same will be ready for the submission

to Contractors wi-thin a few days. The notice is now being

published in the Utica and ilerkimer papers. The entire Job

can best be let at a lump sum, reserving a section of the bed

of the basin, irvediately adjacent to the dam, to be cleared

by the Company's force of men at the dam. This measure is to

provide for those times when the work at the dam becomes slack,

due to conditions of weather, flood, and other Interruptions in

the work, which will make it necessary at times to lay off the

force,In whole or in part. The clearing work will afford an

opportunity to keep the men busy continuously, and thus keep

up a feeling of satisfactlon among the men.

O'4JA/C4 F3-24 ....
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The contract and spnoificationB briefly provide

for the cutting of all ntanding timber and underbrush; also

tall weeds, the burning or removbl of the same Pzior to August

1st, 1906. A copy of the contract and specifications is

herewith submitted to you for final approval.

By the first of July, I hope to be able to re-
port the completion of the foundationn of the spillway of the

dam, together with considerable work accomplished on the em-

bankments. The work of clearing should have been advanced by

that tine to a considerable extent.

Respectfully submitted,

Eigineer.

F -
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Oray, N. Y. , may -s, 1906.

1'... rM.!. Bacot,

Utica, N. Y.

Dear sir:-

P-Yl]owlng is a report of work accoiq)lished at Upper

Gray from its inception to date:- Active work wan eommenced on

the morning of M.ay 17th. Prior to tNat (Lte a 'oni,4erable

ci-ount of preliminary vork had been accomplished. The red barn

belonging formerly to th2.. Carpenter place has had a carpenters

hop and office installed on the upper floor, the lower floor bein;r'

uqed as store house for tools. Boxes have be,.n constructed on

the outside also for storage of tools. The nhed of the Carpenter

house has been rigirerl for a blacKemith shop and equipment installed.

!%3-oe reinforcsjem-t ,vnrk on the floor of the Carpenter house was

,ione with the idea of' converting it into a cement store house, but

after the letting of the iontract for the crushed stone with Law

B 't this idea was abandoned and the basement of the saw mill

utilized. The Carpenter house Is now oc d by Law Prothers an (
Headquarters, and a boarding house his employes. The upper

floor of the saw mill has been made into a living room and com-

missary for the Italian laborers. A partition separating the

store from the living room has been put in and the ntore fitted up

,ith shelves &o. The living room han been fitted with bunks having

a capaoltV of from 75 to 100 Italians, the necessary tables benches,
&a., and a cooking range. A new covering of double ply tarred paper,

has been placed on the northerly roof of mill and about one-half of

the "Outhef'ly roof has been troated in a like manner to prevent
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leak~age. The Pr~ank~ nunce hou Se halt received neoessary cleaning,

paper and paint to make It habitable an a residence for the Con-

tractors Superintendent, 11r. Xellogg. About 8000' P. 14!. of

lumber have been wrork~ed into buttress fozius. The largest part off

theplat i ontheground ready for inntallation, canrsinting off

paratogear, a'n 20 horse power horizontal boiler,

power engine attached for runnin-c the name, anrI an anssortment of

the necessary small tools. About 40 or 50 yards of' sand have

been hauledI fromi tho 'Crocicr Hill on the Iturrioane, but have nz't

been able to reduce the cost to us here at the dam site helow 1l.00

or 81.10 per yard.

P'urther explorations have revealed some sand at

Lower Gray, but I ami of the opinion that it is limited in quantity

and will be difficult to secure writhout mixing w~ith clay. sinep

the beginning of' active work, IMay 17, twor h,-s been accomplished

as follows:-

The southerly orl easterly em~bankcment site has been

oleareq of trees and brush and a large part of the loan and vege-

table matter removed and piled in spoil banks. The weriterly em-

bankmnent site han been practically strippedI of loamn and vegetable

mnatter, and spoiled. Excavation for core wall trench, westerly

embankmnent, has been ooirunenced and carried to-a point that seemns

to assure a hardpan iuntonat a depth of from 4' to 12' below

surface. This excavation hasibeen carried on betwecni Stations

*1 + 06 and 2 + 00. Under th~ northerly end off the spillway

between Sta. 2 + 05 and 5 + 20;a channel 251 in width In being

F3-27-



excavated at right aungle to the axls of the dam. Sta. 2 + 95 in

at the outside face of tl:e wes.terly abutment and Sta. 3 + 20 is

between Buttrense.%./ &. SThis channel in to carry the s-trejn

v'hile the remainder of the spillway bet,,e*n lluttrcersC.t and the

easteply abutment in in process of construction. The excavation

along this chanrel has exposed from 18" to 2' of mud, muck, and

river silt, then a very fine, dense, clayey, sand cowipletely inter-

iarded with4 boulders of all sizes. It would be hardly possible

for boulderr to lay thiccher. I arn not surprised that wash drill

borings were productive of unsatisfactory results at this point.

Yothin but a core drill could accomplish results under the con-

Aitiona which vie have exposed. If t-is material proves to be

,hilck enough, I believe it in practically inpervious to water,

and will sustain a load, without compression in excess of that

Fr. Ambursen claims in required for their dam. This excavation

Is nowi at grade 61.5 or thereabouts, and will allow us to raise

the floor of the spillway at that end thus economizing in excava-

tion and concrete. This will necessitate putting the measuring

Chambers at the easterly end of the dam. The old mill dam has

been destroyed and removed, and the mil I pon,! ,rained. A crib

cofferdam has been constructed, svung into position at an angle

of 300 with the axis of preent channel and anchored in position.

The face han been planked with the exception of the two.u)eaif-gs through

,7hiah the stre-im is now flowing. "A" frafes have been placed in

Ponition along the easterly face of the diversion channel for more

than half the distance, 140', ready for the face planking.

The co ing week should see te stream passin( through the diverting
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channel, the derrici nstalled inside the cofferdrn ready f'or

handling excavation kndj concrete frr the portion off the spill-

way bctvreen Buttr'ess f-3 and the easterly abutment Sta. 4 + 00.

The excavation from the dliversion channel has been wanted below

Ca.1, except boulders which go to stone -,rusher.

Law Protbhers have their plant installed,and corn-

Ytienced active operations yerterday, LUay 25. They have a f'orce
at present of' 6 men and 4 horses.(

Henry Snyder Is, r!o far, carryingo ou2t his cont~ract

very satisfactorily, having hauled in the vicinity of' 100 tons

of' material during thepast ifionth.. 11i has had frotm 2. to 9

horses on the road.

Our forc'i at pent Is 46~ men and 10 horsen.

Yours very truly,

*1 signed) A. B~. Tracy.
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pROGREs RDPOIRTS Or,

'1ILJLIA~ S. BAOOT, ENGI NEER,9

ANDm

jA. B. TRACY, )Asf-ISTATIT MNGINEEMR,

STORAGE RESERVOIR AND DAII

AT GR.AY, go YO

DATED, JUNE~ 12th, 1000-0
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CONSOLIDATED WATER GOMi:AT1Y OF UTICA, N. Y

NC 234 GENEsEE STRACT.

UTICA. N. Y. June 12th, 1906.

SUJE~_T. ST0A(J! LRESETRVOIR AT C3AY.

Mr. John V. Coakcroft,

Pros't. Consolidated Water Company,

Utica, N. Y.

Dear Sir:-

I append report of Mr. A. D. Tracy,

Assistant Engineer, on work done nt the dam of tie Reservoir

at Upper Gray during the week ended Juno 8th.

It is Rll preparatory to the general

work of constructing the dam. An abundance of materials are

,now on the ground, so that when the work fairly well commences,

it should go forword rapidly.

Your special attention in called to the

r~c• :rlty of 1md,Nrtn'xing the cloa-Ing of the Reservoir basin

.. '" , v,': , ;;0oz' fU .rO. 0'IY tio r, ropujanla woro reca evcd,

87id t12:(,;o I 1r)rewith aUl--mit. T.Me total or one )101l,)0, and

the other #16,000o. Both of thoso are too high to be accepted,

and I, thorofore, recommend the work be undertaken by the Company,

employing its own force.

1he Ardburaen Company offors to provido

;us with an organized force of Italians, which they are now em-

ploying at liorseshoo, N. Y. It in represented that this gang
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it trained in that class of work, and in every Tvay ftt:d for

Undertaking the job. This plan Is presented for your favorable

Oonsidoration. It in my opinion that it would cost leas to do

Vtne Ifort in this .Myl, than in any othe'r, besides plac~nL- the

wor.t directly in control of the Company.

During the past week, I have had cor-

respondenco with the Ambursen Company in relation to the con-

struction of the abutments of the dam. This has resulted in

the submission by that Company of a modified pIn, herewith

submitted, which will to some extent increase the cost.

The Ambursen Company's estimate has not

yet been turned in, but it is my opinion that the conditions

demand the adoption of a modified construction. Briefly, it

consists in extending the abutments on the inboard ard outboard

slopes, so an to accommodate a one and one-half slope instead

of a one to one "lope. The details of this plan, I will

further explain to you personally.

Mr. Eglee of the Ambur son Company came

to the office yesterday, and urged the adoption of thi2 plan,

and we agreed as to the practical necessity of it. He is now

lat the site of the dam, giving his personal attention to that

work. Arrangements have been made for the four dischpre

!pipes to be set in the dan, nd the same will be ready to place

ibefore the construction reaches that stage.
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Mr. Tracy is continuing his work in

connection with the Company's real estate interests in that

soction.

Resecetfully submitted,

3ng3ne3r.
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Gray, N. Y., June 9, 190G.

Mr. 17. S. Baoot,

Engineer, consolidated Water Co.,Utioa, X. Y.

Dear Sir:-

Below find report of work accomplished at

the Upper Gray Site for week ending Friday night, Jume 8th, 1906.

The principal work at the dam site has been

the installing of plant, crushing stone, hauling sand and other

materials. Progress on the installation of the machinery has

been fairly good. Foundations have been excavated for the heavy

hoisting engine, concrete base constructed, and the engine set,

stem being raised for the first time Thursday. A concrete

foundation has been prepared for the foot block to take the 80'

derrick mast, the mast raised and stepped, anchorages located and

set for the five supporting guys, guys strung out ond attached to

mast head, the stick now standing ready for the final pltmnbing

and tightening of guys. A 35' gin pole was raised, guyed and

used for the hoisting of the mast. I had hoped to see the derrick

in active operation by the close of the week, on excavation within

the coffor-drm, still the raising of an 80' stick is no small task,

which in the instance has been well and economically accomplished
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without the aid of expenalve riggers or tacklr. The concrete mixer

taid engine have been set in pocition, a dnping platform rind a

loadinc platform and hopper oonstructed for tho samo. A track io

under conactruction running from the loading platform and hopper to

the sand and stone piles. A car also rnder construction 'ill rmn

on this track conveying the loaded guage boxes from the atone nnd

Sad piles to the hopper, from w-hich the mixer will be directly

charged. The mixer Pill discharge into buckets on the dumping

platforn, buckets to be picked up by the derrick and conveyed to

puch parts of the spillway as may be under construction. Tho

tarred paper roof on the old saw-mill, the headquarters, for the

Italian laborers has been completed.

Thn Law Brothers crushing plant has run writhout

interruption except for inclement weather, throughout the week.

They have cmployed an average force of 7 mon and 7 horses. Ueastwe-

mentz made the first of Juno ad computed during the past week

bhowed 325 yards of crushed stone on the ground at that date.

Other materials are coming steadily forward, the third carload of
stored

oomcnt should beoron the ground early in the coming week, making

510 borreln on the groumd, so that there should be no shortage of

iiaterials whlen construction work is well under way. Estimates

Zade this week sbow that Henrr Snyder, who has the contract for

,auling supplies from Poland, haul ed nearlv 150 tons during the
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month of Uay.

During the same period, 99 yard- of sand vere

hau2.ed by or-r day force of toas. The ,aount received being

p±actcdliy equally divided between the pits opened at Crocher

Hill and in the Bullock lot at Lower Gray. We have over 190

yards on the ground at the prenent time. The nverag, day force

employed on the dam work proper for the roe!: has beon 20 men and

7 horsos.

UPPER GRfAY RESERVOIR.

The nrplus day force from the dam has beon engaged

felling and piling trees and brush along the northerly side of

tho reservoir through the John Bennett piece and up Into the

E. A. Bunce lot, an average force of 20 men being employed for the

week. The prospective bidders on the work have been notified

during the week of the extension of tine for the completion of

the work from August lst to September 15th, and requested to have

jheir new bids in by Saturday, June 9th. If this clearing problem,

:aG seems probable now, resolves itself into a question of leaving

uncleared, or clearing by a day force, and the latter phase of

the question is adopted, vioosteps will need to be taken soon

along th3 line of procuring, organizing and equipping the necessary

force, as the work to be accomplished Is no light task.

Yours very truly,

(Signed) A. B. Tracy.
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(NOTICE: After filling out one of these forms as completely as possible for each dam in your district, return it at once to the

Conservation Commission, Albany.)

STATE OF NE-W YORK

CONSERVATION COMMISSION
A LB A NYV

u-I . DAM REPORT

CONSERVATION COMMN;ISSION,

DIVISION OF INLAND WVATERS.

I have the honor to make the following report in relation to the structure known

as the ......... ....... .. . ...... ............... D m

This dam is situated upon the ... ... .i .. ........

in the Town of ........ - .. ..... n.. .... .................. County',

about. .1' 1 from the Village a of ... .. . ....... ................................ .

The distancce-6U ltem from the dam, to the... Gv.lme11 crs lott..sr.ea.ia.r.cf.ab-

is about.............i, 5

The dlam is 11 v owned by

and was built in or about the year /90-6 ,and was extensively repaired or reconstructed

during the year....................

As it now stands, the spillway portion of this darn is built o

and thc other portionls .rc .uil of .....

As nearly as I can learn, the character of the founda~tion bed under the .spillway p)ortion

of the darn is ..... ..................... and under the remaining portions such

foundation bed is .........................-
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The total'length of this dam is. .. feet. The spilhay or waste-

weir portion, is arhout ......................... / . . .................... feet long, and the crest of the spillway is.

about .......6 feet below the top of the dam.

The number, size and location of discharge pipes, waste pipes or gatc which may be

used for drawing o ff the -.water from behind the dam, are as follows: ....... - "

2 ~ ~ ~ ~ ... 6 66G"V4 __.dL~-& &

State briefly, in the space below, whether, in y, j ,gm this dan is in good condition, or bal coadition, d-.scribin% particularly
any. leaks or cracks which you may have observed.)

'jj.P

PC "MID Reported by ..-. . s,... ....... . .. ...

... ....... ... .. //"

(Addreu-4tre!t aP u~d.P .aofRF.Dmue

(SEE OTHER SIDE)
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(In the s-ace below, make one sketch showing the form and dimensions of a cross section through the spillway or waste-weir of this

dam, a- a second sketch showing the same information for a cross section through the other portion of the dam. Show par-

titularly the greatest height of the dam a ova the st;en ed thickness at the top, and thickness at the bottom, as nearly as

you can !earn.)

1A
/ \

(In the space below, make a third sketch showing the general plan of the dam, and its approximate position in re a on o u s or

other cczspicuous objects in the vicinity.
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Overview Photo - Black Creek Reservoir Dam -7/20/15
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THE GRAYS DAM.
At Grays, N. Y.

This dam was built in 1906 for the Consolidated Water Company of

Utica, N.Y. It is of peculiar interest, as it was required to be built on

a strict clay-sand foundation without gravel, hardpan or ledge. A further

stipulation was that the dam should be carried to a present height of 30

Heiht 30fet;THE GRAY'S DAM

.Length. including embankments, 400 feet. ..

feet with provision for increasing the height to 40 feet, at the same time
keeping the cost as near as possible in relative proportion to the height.
The foundation was so soft as to show the print of a foot when the concrete
floor was laid. The proportions are such that the distributed load due
to the weight of a 40 foot dam and flood is 1.25 tons per square foot.

The means used for a future increase of height are shown in the sec-

tional cut. The buttresses are carried up to the 30-foot grade and the
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front edge stepped off as shown, with corrugated rods left projecting from

the edges. A temporary plank apron carries the water, logs and ice and

protects the rods.

.... .... ... .......

U _________~~~~~_J_____________ .

SECTION TIIROUG)i ROLL-WAY
Showving provision for raising.

Later on when the dam is to be raised the apron is removed, buttress

forms -ct up an~d the darn carried up to its full height. The added section :

is'self-,stable without the rods but of course the rods bond the whol e struc-

SHOWING STEPPED BIUTTRSSS

F3-43



I{ ture into a single monolith the same as if originally so constructed. The

whole job is eminently successful and opens up a new possibilty both in
respect of foundations and in respect to increasing the height of the dam.

'The dotted lines show the full height of the 40-foot roliway and bulk-
head when completed.

Four of the bays contain an admirable arrangement of weirs whereby
the discharge of the reservoir can be accurately measured.

This method of providing for increase of height in a dam is thoroughly
practical. In the above dam it is rather crude in form, but has since been
worked out much more carefully for structures of the first importance,
as for instance, the Alamito dam in Texas which is made the subject of
Leaflet'.(36).

THE AMBURSEN HYDRAULIC CONSTRUCTION CO.
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0 R kY D'AM, UTICA

BO0A RD OF WATER SUPPLY

WCIIKING PAMES FOR ENIFE REPORT

~~ ANDt

ANDURSEN FNOIMMIN3? CCEIU'CIATICH
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3 AMBURSEN EY3INEURING CORPORATION

GRAY DAM, UTICA

ESTIMATE FOR COST OF RECONSTRUCTION

A- PREPARATION OF SITE

A-I Access roads and working areas 8 1,200

A-2 Clearing and stripping for embankments 1,850

A-3 Cofferdnmm:!n nnrin 2,E00

$ 5,550

B - PREPARING PRFSEWT STRUCTURE FR RIEFAI. AN,' AATITIONS

B-1 Remo.e r iooden a -on $ 350

B-2 Remove Ir*;;Z.ged portions cf deck BOO

B-3 Remove damaged portions oi floor, slab 65o

B-4 Trim existing buttresses for new bucket - 9 0 $50 450

B-5 Roughen and scour existing concrete
surfaces - 9,320 eq.ft. a 150 1,398

B-6 Clean and straighten existing buttress dowels 700

B-7 Cut drain holes in existing counterforts 300

B-8 Drilling abutment walls for bars, anchorages
and dowels 1,500

B-9 Excavate for abutment additions - 1600 cy. 0 $4 _6,14O
8 12s548

C - REPLACE AND TLPAIR

C-1 Replace damaged portions of deck $ 2,000

C-2 Replace damaged nortions of floor slab 1,800

C-3 Repair upstream bitent faces 900
$ 14,700

-,LO'/C. ( Broight Forward $ 22,798
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Carried Forward $ 22,798

D - MEV CONtSTRUCTION - C0!3RETE

D-1 Abutment footing extensiona .. 26 c.y. 0 $35 $ 910

D-2 Abutment counterforts - 89 c.y. @ 0$50 4,450

D-3 New entry stairwell - 72 c.y. 0 $75 5,1400

D-4 Abutment facings - 142 c.y. 0 $55 7,810

'D-5 Abutment wall extensions - 80 c.y. @ $50 4,000

D-6 Deck facing - 71 c.y. 0 $55 3,905

D-7 Spillway buttress extensions - 376 c.y. 0 $50 18,800

D-8 New deck - 62 c.y. @$60 3,720

D-9 New bucket - 154 c.y. 0 $60 9,240

D-l0 New apron - 134 c.y. 0 060 8,604

D-f Neow crest - 78 cy. @ $60 L,680

D-12 Fill in old log sluice - 20 c.y. 0 $45 900

D-13 New core rall - 247 c.y.0 $50 12,350

$ 84205

R - R (NXMOCSENT AND KSCI-IAMF(US IFTAI S

Z-1 Steel reinforcing bars - 160,000 lbs. 0 .135 $2i,600

3-2 Steel dowels - 13,500 lbs. 0 150 20025

3-3 Handrailrg - 96 ,lin.ft. 0 $8 768

Z-4 Flashboard posts and fittings . 240

-5 Water stop@ 120
2 24,753

Brought Forward $131,756
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Carried Forward $131,9756

y -D C:1 ST IUCTIN-JISCELLAliECIUS

r_1 planhboards $ 450

y_2 IlatCh cover for stairwell15

F-3 Presiolded Joint filler 16o

IP-Is Asphalt paint 270

y_5 rpcxy paints and1 cem~ents A___

$10370 I

o - L!BANK11FTS 5

e., sackfill abutments -1600 c.y. 0 $3 4 I,800

G-2 pFarth embankmente, commion - 9500 cy. 0 $2.30 210850

0- D, umped rock, upstreaz slopes - 1350 cay. 0 055 7,I425

0_ Dumped rock, cones - 1W6 c.y. 0 46 8,700

G-5 hiockf ill, hand placed - 200 cy. 0 $7 I,IjO

G-.6 Topsoil and seed -1,150 sq.yde. 0 .60 690

ORA') TOM~A 81770991
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MMOhbANUM TO THE FIIKS

1fHOA1 F. UcCATE',

August 26, 1963

INSPI-f:TION OF OPAY DAM NFAR UTICA, .1.

On August 17, 1963 on mv Kmy to spend my vacation at. camp on the Saint

LawTence River I stopped off at Gray Dam to recheck a couple of items on which

there is quite a large difference in quantities in the estimate recently made

here and the one made by Mr. Burroughs in 1948.

I looked over the embankments more carefully than I had done o[i July 16,

1963 and I am satisfied that the embankment quantities used in our latest

etimate are as accurate as can be calculated from the irformation available.

In ertimating the embankment we had 'he benefit of information in the form of

prints of the reservoir area with contours up to elevation. 92. This informa-

tion was not available for Mr. Burrouchs' 1948 e' timate. Due to the very heavy

growth of brush and trees I can see how it would be possible to make a large

error in quantities without the contour maps,

I observed the shoreli:e of thr existing resr-voir as best I could. It

appears to be very heavily overgrown with bushes and trees right down to the

water line. Usin;7 the map with contours up to elevation 92 and extrapolatirg up

to elevation 103 we estimate that some 300 acres of additional land will be

floodod by the 13 foot increase in pond level. As we do not know how much if

sr clearing is contemplated or necessary and. as the cost of doing this work

oan vary over such a wide range . foel that attempting to include it in our new

-estimate might possibl, unbalance the estimate so as to make it completely use-

loes. In our opinion It will be better for us to omit this item as the Utica

O Water Board is probably in a better position to estimate its cost than we are.

Moreover we are not mire that the Water Board wants to do this clearning at all.
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Memorarndum to the Pilea - 2 -August 26, 1963

I alao took another good look at the existing abutments and am satis-

fled that the prononei -n.%thd of r'.-W~n riirw. %-! 11 be as ecoo-ayica1 as

can be devised to irsure a safe stabl," conditi~n.

H. F. McCARiTF

II
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MFMORAIIDUM TO THE FIIS
BY

HOWARD F. UCGARTR

August l4, 1963

PRO FCT_ t City of Utica, N.. Water Supply Dom at Gray, N.Y.

Raising dam and embankments 10 feet and installing

3 foot high collapsible flashboards, making the

total height increase 13 feet.

Dam was originally built by Ambursen around 1907

with provisions for raising 10 feet.

RFFERENCES a Memo to Files by E. H. Burroughs dated November 19# 1948.

Letter to Mr. L. J. Griswold of the Utica Board of Water

Supply dated January 5, 194Y o, 9. H. Burroughs.

Memo to Files by H. F. McCarter dated July 19, 1963.

Sketch 6302-A showing the General Arrergement of the

raised Dam ahd "Lbankment

Sketch 6302-B showing the General Arrangement of the

raised Abutments

Sketch 6302-C showing General Arrangement of Ruttress

Rxteneions, New Deck, Crest, Apron, Oucket and Flash-

boards.

Sketch 6302-D showing the General Arranreent of the

Base Slab Extensions and new Counterforta at the dam'

Abutments.

Consolidated Water Co, Drawing No. 4 showing a cross

section through the oriLinal dam.

Ambureen Dro:itE N3. 6-30D showing a pl.n of the original

Cko) l'r dam..F3-51
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PREPARATORY WORK:

Cofferdam and Pumping" Unless it is possible to dewater

the reservoir it will be necessary to cofferdam and pump

a working area for repairing the upstream portions of the

abutments and repairing and facing the existing dock.

.Clear and Strip: It will be necessary 'to clear all trees,

brush and roots and to strip all too soil from the areas

that will constitute the line of Junction between the new

embankment aditions and the present embankment surfaces and

ground surface, The zone around the perimeter of the

existing reservoir that will be iruindated by the increase
.4

in water height should eventually be cleared of trees and

shrubs, but unless we receive special instructions it will

not be included in our final cost estimate.

Remove Existing Wooden Anron:

Excavate Behind Existing Abutment Wlls: In making the:

excavation for the base slab extensions and the new counter-

forts it will be re cessary to provide bracing to counteract

the resulting unrqual soil pressure on the exisdting core wall.

ITFMS CY WORKi

The chronologi-al order of the following items of work can,

If desired, be used as a Luide in setting up the order of

work to be followed during coretructior.. Of course mar"

separate items of %ork will be carried on simultaneously.
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Abutments

a) Drill existing walls and base slabs for dowels

and reinforcing bars.

b) Out drain openings in old counterforts

a) Repair faces of walls upstream of the existing

deck.

d) Build additions to base slabs.

a) Baild new wall facing. At this time the wall

faces can be plumbed up- the east or left abutment

wall has a very decided lean away from the embankment.

f) Build new counterforts; the new stairwell will

lbe built it the same time as the new counterforts for

the west or right bank abutment.

g) Build the additions to the tops of thn existing

abutments- a portion of the new core walls will be built

integrally with the abutment wall additions. This cannot

be done until Item (b) under "Enbankments" has been cor-

plated.

azttress Additions:

a) Repair damaged floor concrete.

b) Remove concrete at downstream ends of existing

buttresses and rebuild to fit new concrete bucket. .4,

.) Roughen and treat the existing concrete in areas

thatwill be in contact with new concrete.
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d) Straighten and clean existing dowels.

a) Build buttress extensions.

Deck, Crest, Apron and Bucket

a) Remoie damaged deck coticrete.

b) Roughen uptream face or existing deck.

c) Fill in existiig io sluice.

d) Replace concrete removed under item (a) and
place new concrete facing on upstream face
of existing deck.

e) Pour new deck.

*) Pour new bucket.

g) Pour new apron.

h) Pour new crest.

j) Place new flashboards.

Embankments:

P) Fill behi ,d abutment walls. This must not
be done until the new deck, apron an. bucket

have been built.

b) Build eaba~aents to top of existing embankments.

u) Build core wal extensions. Also see item (g)

under "Abutments".

d) Complete embankment additions.

*) Top soil and seed.

H. F. McCARTFZ,
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J M1~2MORANDUI( TO THlE FILFS
Bjy

HOsUARD F. IMcCARTER

July 19, 1963

SUBJECT: Inspection of Gray Dam. Water supply dam. for the

City of Utica, N.Y.

DATE: July 16, 1963

PRESNT:L. J. Griewold, Principal Engineer - Utica Water Dept.

Vincent~ Fletcher, Chairman - -Utica Water Dept.

H. F. McCarter, Chief Designing~ Engineer - Ambursen

LAST PFEVICUS INSPE.CTION

BY AMBURSEN November 16, 194~8 by E. H. Burroug~hs- See memorandum to

the fibs dated Hoiember 19, 1948

FEATuRs OF DAMI

1.) Reservoir:

The reservoir had been drawn completely down so that there

was only a trickle of water flowing through it.

From a conversation betwieen Mr. Griswold and Mr. Fletcher I

gathered that someone has made the claim that the reservoir capacity has been

reduced substantially by siltirg. I believe that this isa the principal reason

for the aerial survey which will be made shortly. From the appearance of the

reservoir I would say that practically no saltirng has taken place because you

can see the entire stumps of trees that were cut t* clear the reservoir whten

the dam was originally built.

There is a very heavy growth of evergreen trees right down to

the pre!,ent water line anid,, as a result, the cost of a relatively small amount
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of clearing and grubbing should be :neluded in the estimate for raising the

dam. It should be estimated high.

Mr. Oriewold promised to send us a print of a contour map which,

he saysa covern the area around and adjacent to the reservoir. We will need

this to lay out and essimate the cost of the embanament additions.

2) Embankments:

As reported in Mr. Burroughs' memo of Nov. 19i8, the downstream

embankment slope was never finished and is very steep (steeper than 1 on I)

and undoubtedly the fact that there has been no leaking or failure is dae to

the presence of very substantial cor^ walls. The tops of these wall are

visible for some distance frnm the dam at both ends and they appear to be in

nearly perfect condition.

At the abutment end of both upstream embankments there are

rjb.tntial dumped rock cones. These are in line with what we will recommend

for the raised embankments.

i shofed Mr. Griswold the sketclh I prepared last winter which

shows the upstream ezbaukwenL slopes built up to 1 on 1.6 by weans of a dumped

rock fill and the dovimstream slopes bu.Llt up to I on 2.5 by means of earth

fill with wrap-around rock cones at the abutments. Re offered no oojections

to this arrangement.

Because of lorg past experiende with this dam, Mr. Orie vld

dos not thirk that any additin-ial freeboard will be recuitred becaus te

"3 foot collapsible flashboards, / Wo will therefore show the abutments and

embankments raisea ten feet rather than thirtee fest as shown on last

winter's sketch
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3) Abutment Bttressest

The condition of these structures is still much the same as

reported in Mr. Burrougha' memorandum, and there is no evidence 'of any repairs.

having been made. However the left abutment is no longer standing in perfect

perpendicular alignmentl its downstream portion has further separated from the

counterforts and there is a definitely discernible tilt away from the embarkment.

The right abutment is still, to all appearances, standiro in a vertical position.

Otherwise, except for the rock pockets mentioned by Mr. Burracghs, the abutment

buttresses appear to be in excellent condition.

Probably the main reason that only the dwnstream nortions of the

abutment walls have tended to separate from the counterforts is the bracir action

provided by the concrete deck which is continuous, without joints, clear across

- the dam from abutment to abutment.

I dicussed various methods of raising and reinforcing these

structures with Mr. Qriswold and we both agree that nothing definite can be

decided until the adjacent embankments have been removed and the back faces of

the abutment walls exposed for inspection. I told him that we might show

alternate arrangements in the drawings which we are to prepare, and that the

final details would be made after inspection of the rear faces,. Re appeared

to feel that such an arrangement would be satisfactory. I have several

different ideas in mind and may discuss thoain a later memorandum.

4) Dckt

The deck is still much as described in Mr. Burroughs' old memo-

randu . However I doubt that the zones of relatively poor concrete extend

anywhere near all the way through the concrete. I base this opinion on the
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statements of Mr. Griswold and the caretaker of the dam who has been there for

marV years. I believe the job has been in care of the same family ever since

the dam was built. They both say that the deck has never been known to leak

a drop, which would indicate that the inner and bottom zones of concrete must be

in pretty good shape. Mr. Griswold end I both egree that about all that need

be done is to remove the loose and danaged concrete, roughen the entire deck,

apply modern treatment to the treate.1 deck, and install a new concrete facing,

heavily reinforced, and with amule additional bar, to tako negative banding

over the buttresses.

5) Floorst

The floor remains as described by Mr. &rroughs. I believe

that all that need be done is to remove carefully and replace orW damaged

concrete. However, drilling and thorough inspection must be made over that

area.

6) spiliway .Buttresses:

The spillway lutfres.e- , at least thomr, portions well within the

dam, are in surprisingly good conditio! and it may not be necer-sry to face them

as shown on the sketches I ma,]e 1 ast inter. Their e-Lrrme iornstroam portions,

especially on the buttresses adjacent to the outlet hays, are badly .rodod, by

frost action arul runn'9g water. This will be costly, as most if not all of

this concrete may have to be rmov.,d anyway to make room for the new concrete

bucket.

) atlet Works,

As described by Mr. Burroughs, there are four valve-controlled

outlet pipes, one In each of four bays. Mr. Orisiold says that no ohanges
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are contemplated in this arrangement and therefore we will not be required to

concern ourselves with this feature. As a matter of record, the wooden weirs

shown on the original drawings have completely disintegrated, and under the

present operating procedure they are no longer required.

8) ron

The wooden apron was replaced a couple of years ago and is in

excellent condition. This is only the second time it has been replaced since

the dm was built in 1906 or 1907: It will be reaoved in the contemplated

reconstruction.

9) Log Sluice.

The notch in t.i derk which was provided for a log sluice will be

Nclosed as there is no longer any need for a log sluice here. In Hr. Bzrrougho'

memorandum he says that the log sluice was never used.

10) Entrance:

Entrance to the inside of the dam is by meanb of a trap door in

the apron, the old entrance tro ghfte right abutment having been filled in and

closed. " e<r. Oriswold and the caretaker are both very much in favor of a new

stair well to the old opening. We will work this out and how it on our drawings.

11) Walkway Through the Dar:

The walkway is built of tik.ber and is iikexcelent coxudition. A

.2 x 1 handrailing should be added.

PHOTMRAW IS I shot a roll of 35 m black and whil, (20 exposure) but do not

haye the prints as of this writing.

( ,H. 7. McCART,
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REPORT FRcPA GEORGE W(1ILFR

August 2, 1963

Ambursen Engineering Corp.
295 Madison Avenue
New York# N.Y.

Atten: Mr, S. W. Stewart, Pres.

Doer Mr. Stewart#

In roply to your letter of Jyly 30, 1963 in regards to "Gray Dam".

I have just returned from a visit to the Dam and the following are

some of my observations:

1. There is a good access road, which looks as if it had been built

recently, at the northwest end of the dam. This road leads to the hearth; the

road is gravel, and has considerable room on either side for storage and equip-

ment, and there is also a large space at the junction of the main highway where

c.ehed stone and sond has been stored by the County, and which I urderstand

they do not use any more.

Uth very little work with a bulldozer any one could fix this road so

that one would be able to drive a crane out onto the hearth which projects quite

some distance from the end of the spillway. I bei eve that a crane setting on

the hearth could reach nearly-all of the work contemplated on the dam except j

perhaps the addition on the abutments, which would probably require lenethening

the boom.

The wooden spillway, which is made of 4" hardwood plank, and nailed

to wood timbers with iron dowels or very large spikes would warrant a crane for
S1*

their removal, also the handling of sectional forms for buttresses, and placing

of concrete, and stripping of the forms -could be done by crane. I think a

r mallportablo mixer could be sot up within reach of the crane.
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The old road on the south east end of the dam is in very poor condition,

and quite steep in pla. es. It tops the embankment about 40' from the southeast

abutment, Directly south of this point the ground rise and levels off, I

think quite suitable for a cablovay tower. However the room on tot of this

embankment in smll, unless one goes (u t toward the reservoir basin. Looking

across the dam the northwest Side looks as if it slopes down, but I think it

woiild be suitable for cableay toa.er; there is so much brush and trees that it

in hard to tell how the land lays.

There was also a road leading to the ton of the northwest embankment,

but it is all wrown up with trees and brush, and I was unable to find the align-

went.

Mw t of the people that live in these small towns around Utica, Herkimer

and Ililo all work inl the city. LAuur will be dif 1i ult. LaO que5u iou O.

Unions must be handled carefully.

If Mr. McCarter is up in th~s section again I would be glad to hare him

come and see me, to talk Ambursen dam. Since Mr. Beland bft I have not heard

much about Ambursen Dan men, I guess most of the old timert have passed on. We

generally get a Christmas card from Mr. Huntley. You mentioned that Ed

Burroughs is living in N:ew Hampshire. Did he fully recover from the illness he

had?

I hope what little information I have given will be of sowe use to you.

If there is anything further that I can do from this end, I will be

gd to do it.

Yourq truly,

o/a/ oo. K. Wohler
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MMO"ANDU TO THE F1 E;

E. H. BURmiOuQH3

November 19, 1948

INSPECTION OF UPPER n7,Yk, N.Y.
WATER SUPPLY DAM

CITY GF UTICA

On Novenber 16th I arrived in Utica and called at the office of the

Board of Water SupplY at 712 Washington Street where I met Mr. L. J. Griswold,

principal engineer f1r the Board. I also met his assietant, Mr. Rosser.

We at once set out for the dam which is about 25 miles .,L of Utica

on a -ood black top eurface road. The dam is located on Black Creek only a

short distanceF out of the small town of Gray on the road to Little Falls, N.Y.

As our records will show, this dam was built for a private company

naed the Consolidated Water tompany of Utica, and was built in 1906-7. The

construction wac done by our conpany.

The city of Utica took over the dam some years ago having purchased

all property and rights from the private coriparw.

Through a contract agreement with the owners of a Iarge water supply

dm some distance below the Upper Gray Dam the city of Utica draws its present

water supply from that reservoir. It was constructed and is now controlled by

two or three power companies an: one or two paper companies. The tributary,

Black Creek, flows into this main reservoir. The City has two low da sites

on the same water'hed from which it could fee water into this main reservoir.

However, it appears tho't the most economical moans of supplying additional

.storage is by means of raising the old Upper Gray Du.

The Upper Gray Dam now supplies a storage of about one billion cubic

feet of water which will be doubled by it:creasing the height of the dam the
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proposed amount, namely 10'. However. any additional height that the d= could

be raised, say 3' or 4' should be studied as Mr. Griswold said that he was sure

the small cost of additional flowage rights would be justified and would greatly

increase the amount of added storage. We are to see how much the present

structure can be safely raised.

Before investigating the site I brought up the possibility of in-

stalling crest gates or Tainter gates for the purpose of storing water to flood

level but this is quite evidently out of the question because of the severe cold

weather conditions and because it would require a caretaker and heating apparatus

to keep the gates clear. Furthemore, it looks as though they wauld be pro-

hibitive in cost in any event.

There is an unusual condition, that at arv time the owners of the main
DI

- reservnir call for diimping any or al), nf the water in tha Unner nray d1% this

has to be done, The reservoir was actually emptied two weeks aao and there was

very little rater in the reservoir bed which made it convenient for complete in-

spection of the strucc.;>:-.

Unfortunately we do not have a complete set of worki: g drawings fo

this structure. One of the vital drawings is missin., namely the one showing

reinforcement details. Our drawings show quite clearly the thicknesses of the

various members and that is about all.

Our working drawing #6-30A essentially is correct except that the

spillway crest at the right bank was not constructed as indicated but was built

to include a log sluice entrance in the second bay from the right abutment.

This Is shown oni the revised drawing which corrected date is given as October 18,

( 1906 rhich I hav obtained frvr.t cle City. Also, there is a stop in the floor

slab between buttress #3 and buttress #4 as indicated in this print and which is

not shown on our print.
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In general, this structure is not one of our smoothest jobs of con-

struction, although it should be remembered that the dam is over forty years

of age. Nevertheless all parts with the exception of one deck described later

are composed of substantial concrete. I see no reason why the structure cannot

be raised at least to the proposed 10' height and probably a few feet higher.

It is more than likely that the concrete was made uo of bank gravel

obtained in the immediate vicirity of the dam. However, I do niot think there

is aror evidence of deterioration due to dirty aggregate. Such imperfections

as there are in the structure seem to be the result of rock pockets and lack

of spading as well as the effect of overwet corcrete, a common practice in

those years.

Certainly very little effort was made ir. finishing u2 the earth

embankments. Actu&lij the embankenits were not especially well constructed

and if it was not for the fact that they contained a concrete corewall, they

might have given trouble from leakage. There seems to have been placed the

proper amount of material upstream from the corewall but on the downstroaa side

the slopes were made very steep 3nd irregular, with the result that the top

sections of the counterforts of the two abutments are exposed, the designs for

which conform with the outline of a proper earth embankment slope. In thin

connection I noticedthat at least one counterfort on each abutment near the

crest had fallen away from the abutment. Aloo, there appeared to be no re-

inforcing rods that should have tied the counterfort to the abutment. There

to some.question in my mind as to whether ar of these counterforts were re-

Inforced although one of the drawings indicates that a floor type of counter-

fort was used. Nevertheless, it is quite likely that both abutments may have
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been constructed merely as mass concrete walls without reinforcement and without

any floor base on the earth-filled side. Nevertheless both abutments are

j standing in perpendicular aligrment and there is no indication that thore has

been any movement of either abutment.

The left abutment, which is the east abutment, has a rock pocket at

the downstream end on the water side. There is also some evidence of ice

action, but the defect is not serious and can be readily corrected although

considerable doweling will have to be done. There is also a similar condition'

on the right abutment but lesq serious.

The poorest spot of concrete is located on two decks adjacent to the

left abutment about half way down the height of the dam. I an practically

certain it was merely the result of a bad rock pocket. I did not get a chance

to get down to this deck. In all probability this defect goes nearly all the

way through the deck and I would expect that part of these two deck slabs will

have to be replaced with new concrete. Unfortunately it was impossible to

examine the underside of these two slabs because there is a buttress wall bracing

the left abutment which extends %3rtivally frcm the floor slab to the crest and

includes two bays of the dar. Similar construction is located at the right

abutment. Evidently these two strut walls were installed to help support the

abutments and may contain tension steel. "

The timber apron has been replaced at least once. However, it is in

fair condition except that the-e are cot-siderable onenings between each timber

and therefore it offers no protection against freezing Inside of the dam.

I was told by the caretaker, a Mr. Farr who lives immediately below the dam,

.~

~F3-65
III III Iq 11!13 1111111 1



that the temperature never got below freezing inside the dam when water was

running over it but that unless water was passing over the dam, it got down

below freezing inside the dam. As a result they have had a little trouble

with at least one of the valves. One or two new bonnets had to be installed

because of freezing up of the valves.

The dam contains 24" outlets in four bays. However, if I recall

correctly in only three bays were valves provided. These were 2Wj size.

Or early drawing indicates that there is only ona valve per bay but two were

installed in each bay, one for emergency. The downstrem valve was installed

without a support (contrary to details of the drawirg) and is supported by

cantilever action of the pipe, a rather bad situation. In the raising of the

structure this should be corrected.

The inspection of the inside of the dam revealed that all of the

deck slabs examined appear perfectly sound. There is no indication of leakage

nor is there arn indication of cracks in the deck or in the buttresses. This

dam was built with buttresses with 10' centers asd no %aunches, a type of con-

struction long since abandoned, and it is surprioing that some leakage did not

occur at the deck supports.

The surface of the floor showL evidence of frcst action as the skin

surface has become badly roughened and the aggregate is showing but actually

I would say the slab itself has not weakened'any appreciable amount.

The reinforcing bars sticking olt of the steps of the buttress for

fu ture extension are somewhat corroded but have not been rusted to the point

of becoming useless. More and heavier dowels shouzld have been used.

)•

31.
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The downstream step of the buttresses is shown considerably longer

than indicated in our pritts and, as will be seen from the photograph, is

badly worn away. ' These steps will have to be removed entirely for the raw

buttress foundation extension.

There will be no occasion, in raising the dam, to provide a leg

sluice. In fact the log opening was installed but no log sluice was ever

built.

There appears to be plenty of material for the raising of the e11 ark-

ments. The material contairs quite a lot of gravel. The same type of core

construction should be used.

It would be necessary to britig in aggregate for concrete. For the

amount of concrete that will be required which will be b ss than 2000 yards,

4crushed stone should be purchased from the Easton Rock rooucts Company which

has a large limestone quarry which I think is about 15 miles from the site.

This scme company will also furnish washed sand from its Trenton, N.Y., plent

which I believe is 10 or 12 miles away. In returning from the site we called

at the office of the Easton Rock Products Company but were unable to get any cost

data because a girl was the only one present at the office. She said that we

should write to their Utica office, attention Mr..C. A. Munce.

In the raising of the structure it seems highly desirable that a new

means be provided for entrance to the inside of the dam. The original scheme

was to enter through about a 4' square shaft on the right abutment. Two rovs

of narrow hand runrs were installed in the conventional mamer. However, this
was a tiresome means for frequet entrance. Furtheror, these rungs nave nc

rusted nearly off 'in places and are dangerous for use. Fntrance is WN being
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made through a hole in the timber apron, Mr. Griswold thought that we should

provide a horizontal concrete entrance conduit to be constructed on the water

side of the right abutment, at about the level of the platform to the valves.

Incidentally, no concrete platform was ever built in.9ide the dam. Timber con-

struction was used and this is in bad shape.

It would be quite costly to build a similar entrance on the earth side

of the right abutment and I rather think that the mw entrance should be bdilt

about as Mr. Griswold has suggested eventhough it will mean cutting down slightrly

the length of spillway.

This project looks like it might bo about a $125,000 or $150,000 job

of construction. I doubt that the cost of a cableway installation would be

Justified, but the cost estimate should clear that up.

Labor is good in that area except that Utica and other nearby cities

draw the best men to buildirg work. I was informed that common labor in this

area is getting about $1.20 per hour and the carpenters anl mechanics about C1.80.

It might pay to take a look at the idea of raisirg the rates so as to pull in

the lst men. It will not be a long job if we can get full cooperation all

around.

I have not checked the Unior situation as I think it would be pre-

mature and ulmise to do so now.

•I.

E. H. BUTRRUGHS

DHB1JP
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The following Item~s have been omitted from the copy of the
report titled "Working Papers (or Eng~ineering Report and
Report on Field Inspections, Etc.'s included as Appendices
F3-45 to F3-72:

1) 4 pages of photos taken July 1963.

2) Sketch with embankment volume calculations.

3) Sketch showing general arrangement of the proposed raised
spillway and embankment in cross-section.

4) Sketch showing general arrangement of the proposed raised
spillway and embankment in plan.

5) Sketch with rock volume calculations.

6) Sketch with cross-sections of proposed raised embankment.

7) Sketch with proposed new counterforts.

8) Sketch with proposed new spillway deck.

9) Plan of Spillwa , by Ambursen Hydraulic Construction Co.-
see Appendix G

10) Spillway Section anid Dctails, trcccd by ConscIA8.atcd
Water Company of Utica -see Appendix G-3.
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